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AFS]A o]t HAAY, ZFF =50 ¥HH 24 52 FHOZE cancer

slope factorg H|Z 3O 2H

- 7} 3}ek=d] CSF 3t & ¥ v =2 UdGAE AYEEE 55351
71945212} skl om,

- 18 sF EU7|E AYEd ¢ 7]—5—ﬂ@%’§- = Google scholar,
PubMed, ScienceDirect 529 =HHMES o835t thA} slshE4 A5},

- EPA comptox dashboard (https://comptox.epa.gov/dashboard),
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53.85% R oY TAHFAH(CSHES 7tz 1S d= 58.82%= 571
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[Toma C, et al., 2020] %27} of= 3, UGS AFHOE Hrd 5= U=
e A glon EE 5= ZUoNA in vivo BT X =i
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3, A A4 9 ZAA oA SRR Alo], oFF W A uRAT F Q95
ZA] EAYYo|tHLI and Suh, 2019]. ¥&-&o)= wh4 gy} Qo] glom,

= 99 AgtolA AzF 3009 A oA Mz A7 EAYSH=
ZQ T% 574 EAoltHMadia et al., 2016].

Az o7 SISFEZRO] Wt 7sAL AdA S5 diifo g 3t A7|7HY
AA W g Aol 9ef BriEY, @bl oigh 7|9 HAEE
OECD(FAEE /N7 HAE 7lol=2k1 451 @ 453[0OECD, 2018a,blell
AE g2 23719 AAF Wehy AESHE Aot A7} HAAL A|7Ho]

[Madia, et al., 2016.]. F & AY, H7} A
HAo= WAAHE BrI6H] St A E= B o s bkttt HlE
ol AjtE|len, o]2gt Hol= QSAR ¥l 9 ME7F AlA
in silico WHE: A2 FEAL 74 @ SAHFAASH 9 in silico ™
ZHHETHGolbamaki et al., 2016, Yamane et al., 2016]. ¥/
B2 jn silico REL 55 ZYoA detE4do] It £41A|
A&t o AHEE= 57 Z=F°ltHZhang et al., 2017]. E 7}A|
wdto] HRoME AFH o g Brlehe o AREEH, S5 A W 7t 83
FTEHoR &S5k o ARETHTDs)[Raitano et al.,, 2018, Bossa et al.,
2018]. o]#gt HEQ| thFE ojn] go]dA 7|Ht B FEE AR 7FeT
AREQ0] EFE FLHE0] Qo
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4 AFel AAE [From Wikipedia, the free encyclopedial
Zy QA=) His AFE A=Zo 93t kEof it o A2 o3 o]

IR EF ED
BW AT

C = Aol =3Ei 0 B A(EY B B)Y SRHEY R U
E99] A9 mg/kgol T 29 A9 /L 9.

IR = 0¥8 87 A9 HAe. w9t £ 29 kg/d, B 3 /Y

BW = :&d Ao A%

Risk = C

SF ADAF

FF = =3 Wm(Q/d). o|AL Qukael 1 53t Algo] o8 iAo Quptt
i
1ZH9). olAL Aol AH Sk oA W] Akt o 1%

A

AT = Bt AZHY). o] &ol= Bt Axo] Ats= 717k AT o 98
gstelr] sl 7099 "ol AHEE (F, 709 x 365%9/9).

SF = & 7127 A*Hmg/kg-2)™!

ADAF = 23 Ay ¢2)

o
“

N

Fte o] AgE, HH EE B0 o7 rRAS BY =5
7bEl @ S1gol TSt 95% A% Al 7Pk ARbolth. ¢
g/keg AF-AF FFL W v 2(AT70) B9 A
O UL WA AHF F9, Z, 10029 1 v]ste] Il H

. [http://www.epa.gov/iris/help_ques.htm]
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T 22 Ae, A2 o EA Abdo] 2 Az HskE doA B4
A o2 AE S4E dor|al Axole el 9 Ade® ojojd 5 o
7hgstaL, olet et 39 =42 I Wee %‘2%‘ 7FsAdol 8=
g 750 2220 glual oAy, wEhd fdem ed 5 e
%ol §71 "z "o =42

Aok gk, Tet QRCISAE)
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!
o)UY 88 FUTHA YT S e 4

20
=

1
o glow, el B4 shehEd o B8 A9 Aty «Ist 274 87t
& AHEE, o] BUMoA= 4o WA A 7HSA £R7E @9 tUe
71&7] A4S AAKIE [http://www.epa.gov/oswer/riskassessment/ragsa/
pdf/ch7.pdf]
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SHA] k2 A9 Uk S tigt 7|E AFdo|tt RSD+ $F IR &9
7iQlo] obd ThE ARl gt 1009+ £9] 1 371 (10 93) E+= 109
B 1 A¥(10° 99)S 7wtog Aitdch RSD HolA "Frl'eEks goj=
P EAol= Wi HE ooz HA SeHEA digt & &2 QIgh
A91e Yerdtt ["Watershed Academy'. May 2022.]

1007H29] 19] 271 AH(10 ° AP 7INtez sist E-9] RSDE AWl
3= T4l RSD = 0.000001 / CSF o]t}

O

7} A4 (Potency Factor)

CSF= "97} Alg"gkal e sh CSFoll WA 4 AFHFHCDD)S Jdto] S8
HAY & A Alklel= H ARt CDI= dA80l 2% &3Fo|™ ng/kg- dayi
HA]E}. [Ashford and Caldart (Page 87)]

710041 GAE ARl 7Rkt S B 7 QIR bl dit B 9 HFH
2EZ Eobohe ofehy A 97 A 3 ATE B A s¢E
in silico - A& Al=dtalA} offinh. 22 25 ZE2 oA A F 9
e BF ST 5 o, A7) Eede AR itk BES
A9 gt %97t ok o, 53] 29d Fa0] A A ¥l AMEH=
AR Ide Ashe Ui 71e7] AeCShHe 9 9 4+ =&

o] dig] md¥yH Zo] Qitk

o 71&7] AL(EEAY; CSHe HHA T JAA Iy £ gt
23 B 4 99 ﬁiﬁf"}h Eﬂ AREET 7187] Age AFH B S
Ogt okAlof gt B &2 gt JT7HE & Aol gk 95% 4l=] A
7W7ke Agtoln, dutdo R B ng/kgHlS-49 FFE = HlE(IT9)
992 FAEE o] XL dutFog G-k BA9 MM Y, =
Blleg==-Cl 1‘41'11 ARgS7] 98 SEEo] Qlth 10089] 1 wjvte] o,
71€7] 8212 & 97} QQI(PF)olgta: gt

I a5 34 =744 Aol TAZE £ HalEgloH (Travis et al.,

l‘_‘?_,
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S,

1990). 11 #A7L A= 719EQIA] o ¥ ©<=s] A Ho|AY FHEA R
ZAAo tfgt =Fo] JATHKrewski, et al., 1993), o] ATAL IAF O
dkol §52 d&ole 9] 9-851tHAshby and Tennant, 1994). o]&gt 9H]
ol ofl& Hdl2 WUt Al HlolE7t FES A8 setEde] Wit 55,

A3
o BE EAHY BA, B 255 2 2 AR SOl AR 5 e Bl
& 54 =54 HlolgHo|lAE 1Y off E3] H|E _—é‘_%;ﬁ'o]q— Hotd a5t
T4 =4 Aol TAE AR HIFRY] A AARE o E o v
APA Ao BEHE FY v S8 VN E sk I 85 58S
ARSI EAAR] A= 50% Y = Aok &FH(TDso), WY B
A=(0OPD) ¥ =t 71&7] Wi/iHSE ZE9cHKrewski et al., 1993). &

= HlolEolA A4t o] e AT ST R 2AHA| okt g4

A B RIZE S7HAIFC 712e B 2
=
=

—ﬁlﬂjg

9 of AHEEH QA F7HAZ ] 2HA 24 =7
o] CSFet 54 =49 35 AR Al TAE RASH: AL 95 &
Ao g ZFA7} ATt o|2jt T 7HA| A= F9 4 LDsot dol® =117
LCseolth. CSFeF 34 F 5482 U¥d o2 [ARRE Al FollA] A=A
CSFet 24 ofF 54< vluste 4A= ¢ g &¥olty. §4 et=d2
olFoA A4S fusl= AR YeERFOom(Vogelbein et al, 1990;
Hawkins et al., 1995) §74 d©lo|g] MES]| ths] AolF LCsot Fe| B+
LDso 7ol Z3et AdA 7 BEi= dh(Delistraty et al.,, 1998) B5o°],
CSFe} 34 olF 549 Hlale QIZF A7 ety 91F 7oAl Iyt
o2 AMEEE HolE 719 A A;AIS FAgE Aoltt.(Di Giulio and
Monosson, 1996). WzhA o] A9] 8 FHA2 A#A9] HUeHd sehE4o
gt CSFet ¥4 S4(F9] B+ LDso R o7 LCso) 7H2] WAE H7Isk=
Aolgitt. Ft o7 4 =4 Ao AEAA T FRI= .
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Cancer Potency Factor (F.F. Farris, S.D. Ray, in Encyclopedia of
Toxicology (Third Edition), 2014)

% 7} QLAHCPP) T 9 71871 AAHCSHE o BUR B/sL s
24 ®e oMo A 913 W7k Sl WAYSH thEsolT) ol oFge
qgt WY =B % %P Mo HAxg Yehfe duAoE 19 AF
22099 29 99T 9 v A7 He U9 BAHtRS
B3/l B2 HAR), O B OS] S-S FHOA A
ool MY it Fo BHE AAe 71e7)E ZHHck

A Y Bk 98] BAo) Yt w3 SE viAsA 3L 2o

HA EE Aolo] TAS ARt Hebe BAHoR, St meAak
Qutdoz 93 APd, g Wik 1 W7k 2 Y 245 474K
W7o 9IS Eehsle meAam BAgt A WA 9A A% Aue
et 2o AR @) A% Azolth. BAH st Aolut 4847
A AP WESIT YT & 9 Wik WEL moh PRHoR
cheat 2ok £A19) Stk Bolut oA AAIAQl Wk B A8

4 d H7F Z2AAS
= HA AR Z-RES B7holME e &7 FEECl: FP A1E

X%GH 0137(] 041'?—3 A :
HXE= 78 7hett 4 AFHEA 2ol AtollAl P
TS A5t Aot CPF7F A== A .
In silico BE& o7 HE o= Bt =3 Ho s Xdfstal Qlot.
o] 3F2 AME 7Hatt HlolE et HEE ¥ Zo| &&sto] ¥ o AYI
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Z2HE Qich ohE StHo 2 AREAI= ol et =9 A& EA slstEZ 9
H7HAA o= 9 QSAR 2dEy #HE # AL2) = AP 2 &2 FHo
H7HQSAR ¥ AL A7 =70 #HE 4= )0l Aol Ut VEGAS]

= AREARY] gt HHiRt 7HAA A 6}04 ookt < WA 7k A
20|11 4Rt 5Hof| Y= AAO] EAE Al5okal St [Benfenati et al., 2019]
= | Aol 7V & =& AVlske 5484 ¢ 5 sty
o|t}. Oral slope factor (OSH= ¥ &6 E= B+ 4=2E 53 &EE
&3 #AEH S AFHos 245 o ARREH AE 2 QoE T
2 3 Bo9] A 7] &4 € Izt Ao T VA= Fer=Ee
47 #=E dlolE AAE 7] Y QSAR(BFE F+2-84 TA)
1 9ok [Kar et al., 2012] 3sr=20] ot &3 3
A2 setEd &0 ditt AFd FHAE g3 07 3
Hoh e fdete setEde 48, AT 7Ie7
(oral slope factor, OSF)?} &% &9 Y& =(inhalation unit risk)E
ALste] Zkz AF Tl 39 AR osh wory ' 23 By 9
TE FA¥Hog A3} FF OSFE 2] At 55 E= A7 Ao
o] &35}t [Wang et al., 2011] OSF(FT 71&7] A*hH= BA
mg/kg-day?] &F° g A4 &= Qs S71E o ¥ 4=
OSFOﬂ B & FHA(ng/kg-day E9DE F5to] B & A=
ot 4= ot [UR(Inhalation Unit Risk)2 B4 &<t 1 wg/m’ 5= &Y
SE A3 St o 99y A oln IURS B4 o #d= 4517
%OH HA =& A (g/n)E L 4 Aot [Basic Information about

the Integrated Risk Information System]
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EPA Integrated Risk Information System©] tis}o]2)

Integrated Risk Information System (IRIS) 7]& AXH

EPAS] Q%= Q179 A3} 285 Hedhs Aot EPA9] RIS 2271712
oA s SetEAl] U A AdEstal EA4slste] o] ARE
A|Hettt. 7+ RIS H7h= sbehad, o Shehad T1F Ee 540t SdEs

£ 4 A2H, IRIS B7h= EPA, & 9 XY B4 7|, 7[g A 7],
A B4 7] A AMEShe =4 H $2% SA ol IRIS Z=1HS
A+ 7WE=(ORD)] EPA 35EA % S4B 7}t AlE(CPHEA) Woll 1o,

ol RIS} 578 =4 FEE NEY + AEF d= 9ot

IRIS Toxicity Values : IRIS B7F= 3}etEdo] digh whd =22 A%
A% 9ol g3 RfC € RIDS 22 54 S ATt

Reference Concentration (A& =%; RfC): HA =9 G35t I3k

I 4 g A@0l 912 TFsAel i AU

N

= (0] ] = 1_]:
et A&5HR] S & tist FAHA| (oMt 3 AElarof o2 ESHAA
IZ3H. NOAEL, LOAEL ®X benchmark %04 o€ 4 9o UutA]

o
o 88 dolee] BAS vt 95 AeHE BUY 847t Aok

Reference Dose (FZ &3 RfD): €A &9 Fofst 93¢ AR &

[e)
A= Aol i 7/l e AH(TAT sh IF ol oSt 1€ B+

¥+ benchmark &34 =& 4 3loH

TAE RHds] Hls 24 8

vy
il
)
ojo
ot
& it
y

2) [https://www.epa.gov/iris]
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1 pg/m' FEO] FY =22 AT
%—7}% %* %’4"%494 %"éilolﬂ%, IURZ B o Ade #7571 sl A =

sistEdol faAd- A8 H7Hrisk assessment)olAl AREEE= cancer
slope factor (A, LA ) v S B M= SHOIAY &
=419 didEd AR 2ol Eastd, aaZQl A

oY EYSANE
4B 43 g ozl 2wl DB F50| WasiHrh
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3. & A0 Chet LIEE4]

D 71& 729 Aol

71E ALt Aol o B2, EE A EE Aol AA HsHaeE
24 Fgt 2IpAAA 9] ArEof AREESloH, SFeEA 9] cancer slope
factorE H|WO 22X, UG SUSFHAE =2 Ao 5835 4
Fllo] 7lofekal, M2 S UeMAIRe 2847 A AlaEE F53taAt
ot A= obF Al=H HF gl

rhN

4. A=

FH

2 AFolA= AHEA o7t HUAY, 4 =i 5 )
490 F cancer slope factorgs H|WTOZH, A SAESAHAE oAt
I —_—
=

= =4
Y AgBYe BEH AP A2HY ShIR FESIIA

F

D

]
N
o
N
rO

(CSP= Wor e EMEOI sory SHo| et w&T BT o

d X} 0ry 2RI Q)
PR Sl o NS0l B JH7| e OB i O ot ol fiY
B TE2 QIS U 9B B7I0| TS 95% AlR| SO TR Aela. Wit
No2 B4 m/lgHE-UY UHS e HiE (YEo) B2 EAS- 0 53
A= UINOZ SY-US WISl NBY BN ASSV| R 4BE0] IS
[WIKIPEDIA] & &5 QIxt (PR2t1%E &,
¢ HRIMTIRIOR B S 7_708_ H201 Ofet RSN ce ggos
oE BAMHE, B71, AZ DS 7ty TRF St BEGINS F9, 12
2SOl AYIEEC| 0% AHIOR NsT E Al 9 BT

2USHH, CSF (Carcinogenic Slope Factor)2 LEFALCE
X 7187 20| 25 UYTNHO0| L= WS Q0IStHTt
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( SOPRTRYCSPTE SXA| HIIS S WWks S818Y Ta

.| Carcinogenic
Dose-Response Curve

Slope
= — = Risk /! Dose
=1 |$IODC Factor | Eactor

Ocourrence
of Cancar

Drose (moikgiday)

SLOPE FACTOR: Derivation is based on the
assumption that every dose poses a risk; there Is no

safe dose.

http://wackyworldofwaste.blogspot.com/2012/01/apples-arsenic-and-risk-part-3-epas.html
[28 I-1] 2AExH2 (Cancer Slope Factor)
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S}sH=49] cancer slope factorg HWTOZH, WA SAEAHAH
=4 AP aest 9 Asldlo] 7|ofstal, M= &9 EAEAIE S
faEE A82Y AA"EE FEsk=d A

d

I‘U

ASA ol7t EHAAY, 4 =5l ¥R 54 5& SAHC=E cancer
slope factorg H|W O ZH

- Z} oFokEd 9] CSF ¢ s ¥ vuz IHAE A= S53t
71945212} skl om,

- 18 F E7|E AYFEd 9 7|&sEd F Google scholar,
PubMed, ScienceDirect 52 FAHME 0|83t i} =2 A5},

- EPA comptox dashboard (https://comptox.epa.gov/dashboard),
VEGA Hub QSAR 59| Z& AtolE dl 2T o] 83t 7} ek 2]
CSF # M (FA+ 4 FYS FE35H £4)
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AETHZ(CSF) 2t

RUA HuE Sot YIS aeEE U

| Protection 0, Predictions  Download:

DETALLS

PROPERTIES

ENV. FATE/TRANSPORT

HAZARD

SAFETY

EXPOSURE

BIOACTIVITY

SIMILAR COMPOUNDS.

GENRA (BETA)

RELATED SUBSTANCES

Formaldehyde
50-00-0 | DTXSID7020637

Searched by DSSTox Substance Id.

Executive Summary

Quantitative Risk Assessment Values

@ IRIS values available

@ No PPRTV values

@ EPARSL values avalable

@ Winimum RD: 0.0098 mgrkg-day (chronic, ACToR, inhalation, 4}
@ Winimum R1C: 0.0098 mg/ms3 (chranic, RSL, inhalation, 7)

@ IVIVE POD not calculated

Quantitative Hazard Values

@ Winimum oral POD: 3.1 mgikg-day (developmental, COSMOS, oral, 3)
© Vinimum inhalation POD: 2.5 mg/m3 (repeat dose, ECHA, inhalation, 5)
@ No ToxCast data

Cancer Information

© Cancer slope factor: 0.021 (mg/kg-day)-1 (ACTOR, inhalation, 7)

@ Inhalation unt fisk 0.013 (mg/m3)-1 (IRIS, inhalztion, 8)

@ Carcinogenicity data avallable: IARC: undefinedNIOSH undefinedEPA OPP cancer class: undefinedNTP Report on Carcinogens
(ROC 12): undefnedNLM ToxNet HSDB i of Maryland aming

€ No genotoxicity findings reported

Reproductive Toxicology
@ Reproductive toxicity PODs available

[ 1M-1] EPA COMPTOX Dashboard
(https://comptox.epa.gov/dashboard)

Class

GIABS ()

Csat (mglkg)

cancer unit isk ((ugh
RFDo (mg/kg-day)
RFC (mgim3)
Resident soil (mg/kg;
Industrial soil (mg/kg
Resident air (ug/m3)

Industrial air (ug/m3}

INSERT

0X Ecotox Environ Phys-Chem

Mutagenicity (Ames test) model (KNN/Read-Across) - v. 1.0.0
Carcinogenicity model (CAESAR) - v. 2.1.9

Carcinogenicity model (I1SS) - v. 1.0.2

Carcinogenicity model (IRFMN/Antares) - v. 1.0.0
Carcinogenicity model (IRFMN/ISSCAN-CGX) - v. 1.0.0
Carcinogenicity oral classification model (IRFMN) - v. 1.0.0
Carcinogenicity oral Slope Factor model (IRFMN) - v. 1.0.0
Carcinogenicity inhalation classification model (IRFMN) - v. 1.0.0
Carcinogenicity inhalation Slope Factor model (IRFMN] - v. 1.0.0
Developmental Toxicity model (CAESAR) -v. 2.1.7
Developmental/Reproductive Toxicity library (PG) - v. 1.1.0
Zebrafish embryo AC50 (IRFMN/CORAL) - v. 1.0.0

Chromosomal aberration model (CORAL) - v. 1.0.0
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[2% 1I-2] VEGA Hub QSAR (v. 1.1.5)
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VEGI\ Carcinogenicity oral Slope Factor model (IRFMN) 1.0.1 page 1

Prediction for compound Molecule 0 -

[¢ A
Prediction: Reliability- W

Prediction is -1.53, but the result shows some critical aspects, which
require to be checked:

- Only moderately similar compounds with known experimental value in the
training set have been found

- some similar molecules found in the training set have experimental values
that disagree with the predicted value

- the maximum error in prediction of similar molecules found in the training
set has a moderate value, considering the experimental variability

Compound: Molecule 0
Compound SMILES: 0=C(0)GCCCCCCCCCCCCCCCe
Experimental value: -
Predicted Oral Carcinogenicity SF (log form) [log(1/(mg/kg-day))]: -1.53
Predicted Oral Carcinogenicity SF [1/(mg/kg-day)]: 0.0297
Experimental value [1/(mg/kg-day)]: -
Reliability: The predicted compound could be out of the Applicability Domain of the model
Remarks:
none

VEGI\ Carcinogenicity inhalation Slope Factor model (IRFMN) 1.0.1 page 1

Prediction for compound Molecule 0 -

Prediction: J Reliability: ﬁ ‘#

Prediction is 0.73, but the result may be not reliable. A check of the
information given in the following section should be done, paying particular
aftention to the following issues:

- No similar compounds with known experimental value in the training set
have been found

- Accuracy of prediction for similar molecules found in the training set is not
optimal

- similar molecules found in the training set have experimental values that
disagree with the predicted value

- the maximum error in prediction of similar molecules found in the training
set has a high value, considering the experimental variability

P NN NN

Compound: Molecule 0
Compound SMILES: O=C(0)CCCCCCCCCCCCCCcece
Experimental value: -
Predicted Inhalation Carcinogenicity SF (log form) [log(1/(mg/kg-day))]: 0.73
Predicted Inhalation Carcinogenicity SF [1/(mg/kg-day)]: 5.36
Experimental value [1/(mg/kg-day)]: -
Reliability: The predicted compound is outside the Applicability Domain of the model
Remarks:
none
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- Ao Z+ CSF @t Z+ siskEd o] A Wd E4(Gene expression
analysis) @ Comparative Toxicogenomics Database (CTD) &
o|-&3t 3leEd HAARHA YA A
- 4 YE=S 7I2E CSF #ol e &9 I 49 4 4 DB
EdE55)5E & ¢+ A=FE st

[12 I1-4] Comparative Toxicogenomics Database }H(GlAl)
(ctdbase,org/detail.go?type=chem&acc=D019787)
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[23 11-5] COSMIC Census ZHH(OIA])

(cancer.sanger.ac.uk/census)
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[22 11-6] Health CanadalilA HMIE5t= CSF S
(http://www.popstoolkit.com/tools/HHRA/SF_HealthCanada.aspx)
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[18 1-7] O|= EPAOIM H35k= CSF U=
(http://www.popstoolkit.com/tools/HHRA/SF_USEPA.aspx)

VEGA Hub QSAR<Z “Virtual models for property Evaluation of
chemicals within a Global Architecture”®] 2FAfo]H, oJ&g|o} Istituto
di Ricerche Farmacologiche Mario Negri IRCCS, Laboratory of
Environmental Chemistry and Toxicology©l|A 7i&ste] EFstal Q&=
2 7|5t gf7]*]o|t},

ofg] Aol Wt EPA= a4 AREQ] 9|kshA] o2 AHtERE 55
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ARE 7155 318 AHE CompTox(Computational Toxicology)
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CTD APRlEO|A AASH 7} shot=4d A 744 HA(Gene expression)
W82 A9stal, EPA Computational Toxicology Ate]EofA] 2} st
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(B I-1) BY Wy ouae 23S
CSF 20| 1 O|40|1 'Uet & QMX} WS HOl= SHS(173)
VEGA
in False
GENE CSF _ silico Vi?'//ﬁo positive
B
R Expressi EPA Inh alat Carc inhala (FP) / GHS ECHA Tox. Test rest.
(CAS No.) CompT ion False
on classf. .
ox [1/(m Modsl negative
o/kg- (FN)
day)]
GJB1
GJB2
COL1A1 No
(2)-9-Octadecena AHR
mide (CAS No. CASP3 Calncer 3.57  Carcinogen FP x=e -
301-02-0) CASP9 fazf;‘r
CHAT
GABRB3
PPARG
TNF
INS
IL1B e
(2)-9-octadecenoic E,’Dﬁ?ﬁ caﬂger HAIM /IR
acid (CAS No. ALB Slo 3.59 Carcinogen - =M 222 -
112-80-1) pe BHeAE
IL6 factor o3
PLIN2 e
SREBF1
PPARG
PPARA
PPARG
TNF g
(Z,2)-9,12-Octade  ABCAI1 No SAY/mE
candienoic acid; PTGS2 cancer ) =24 722
Linoleic acid (CAS CASP3 slope 3.03  Carcinogen FP Heh=aAMA/ -
No. 60-33-3) IL6 factor =V il
AGER 2(2A/28B)
NFE2L2
ANXAB
PPARG
TNF ojg Carcinogenicity: via
VEGFA SAlY/mE oral route (target
2,2-Bis(4'-glycidy! AGT No 1=y 22 organ): digestive:
oxyphenyl)propane  ADIPOQ  cancer : HStEady/ cecum
(CAS No. NTNT  slope 072 Cardinogen PP Cpoyae
1675-54-3) RELA factor 2(2A/28B) Carcinogenicity: via
IL6 el s R dermal route (target
ACHE 21(1A/1B) organ): digestive: liver
KLF5
ESR1 =24
AR S4(3D
4~(a,a-Dimethylbe  NR1I2 No B 5 ed b
nzyl)phenol (CAS BAX calncer 4.95 Carcinogen FP LEEAM/T) atf[ahnot prc>tV| et Y
No. 599-64-4) ~ BCL2 2% R © registran
ESRRG 2
TFF1 Hetmadd/
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LAEH(CSP)2t

Aluminium oxide;
Alumina (CAS No.
1344-28-1)

Ammonium sulfate
(CAS No.
7783-20-2)

Biphenyl-4,4'~diol
(CAS No. 92-88-6)

Cellulose, methyl
ester ;
Methylcellulose
(CAS No.
9004-67-5)

Dichromium
trioxide (CAS No.
1308-38-9)

30

REX HUE &

THRB
ABCB1
AR.L

IL1B
TNF
SPP1
IL6
VCAM1
CXCL8
EGFR
SELE
BCL2L1
CASP3

HMOX1
IFNG
PGR
TNE

ALB
PPARA
PPARB
PPARG

NR113

APBA1
BAG1
BAX
BCL2
BMP2
BMP4
C3
CASP10

No
cancer
slope
factor

No
cancer
slope
factor

No
cancer
slope
factor

No
cancer
slope
factor

No
cancer
slope
factor

EXT e
2(2A/28B)
SHEX|
SH(18)eB):
723257
)
oYY EY

RoldTFE2

MANE
B0 -
752

3.96 Carcinogen FN

M
Ho
S9EY:
2XI/0|AE) :

T3

1.81 Carcinogen FP

M
Ho
S4(3m) :
224

30.19  Carcinogen FP -

Lre
0% A
-

Hr

4.26 Carcinogen -

7.54 Carcinogen FN

Chronic toxicity,
inhalation, rat:

carcinogenicity:
NOAEC)=75mg/m® as
aluminium oxide

The weight of evidence
does nots upport a
carcinogenic effect
from exposure to
aluminium oxide.
No evidence of a

carcinogenic potential
was observed in a
combined chronic

toxicity/carcinogenicit
y study with rats

following closely the

requirements of OECD

TG 453. Data on purity

of the test substance

are lacking: however,
since no adverse
effects were observed,
this is not considered
to affect the evaluation
of the carcinogenic
potential of ammonium
sulfate in an adverse
manner.

A number of published
carcinogenicity studies
have been performed
with chromium (1)
oxide. Studies are
largely non-standard,
use different routes of
administration but are



Diiron trioxide (CAS
No. 1309-37-1)

Dodecanoic acid
(CAS No.
143-07-7)

Hexadecanoic acid
(CAS No. 57-10-3)

Lithium
carbonate;Lithane
(CAS No.
554-13-2)

CASP3
CAT

BAX
TNF
CAT
DDIT3
IL6
PARP1
SOD2
ANLN
BCL2
BCL2L1
1

HSTRPA
CXCL8
CYP2C9
RELA
CYP4Z1
NOD2
PCNA
TJP1
ADH5
AKT1
INF
INS
IL1B
CASP3
IL6
CPT1A
PPARA
CASP7
INS1
NOS2

ALAD
CASP3
CAT
GSR
CXCL8
INS1
PFKFB2
PLA2G4
A
PTH
ABCE-1

EXENTY|
No =9013 &5)
cancer : ;1_3_3(§§7|
| 3.96 Carcinogen FN x=2)
oty SHEAY|
aetor SY(I=E)
1
No
cancer .
3.67 Carcinogen - NGRS
slope
factor
g
"o SA/15
cancer 463 Carci _ Py
| . arcinogen = 22
b IR I
r c
aee Qalamzd
=24
=43
=4

FY=YEY:
2ZI/01AE):

No 24
cancer . HekEady/
slope 8.22 Carcinogen V]
factor 2(2A/2B)

consistently negative.
Similarly, a number of
studies performed
using other chromium
(IIl) compounds are
consistently negative.
Long term inhalation,
oral and dermal
carcinogenicity studies
are not available.
Seven different types
of iron oxides were
examined for
carcinogenic
properties after
intratracheal instillation
and intraperitoneal
injection tests in rats,
which represent
particularly sensitive
methods for local
carcinogenic effects of
particles/fibres. The
total doses lay in the
range of maximum
tolerance.
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( SRR (CSF)2t

Melamine (CAS No.
108-78-1)

Octadecanoic acid
(CAS No. 57-11-4)

Tetrabutyl tin (CAS
No. 1461-25-2)

REX HUE &

TGFB1
FN1
CCL2
IL6
VCAM1
CLU
HAVCR1
BAD
BAX
CASP3

ALB
IL1B
PTGS2
TNF
AKT1
INS
SCD1
CSF2
CYP3A4
ADIPOQ
CGB3
PPARG
CYP17A
1
HSD17B
1
INSL3
LHCGR
SCARB1
CYP19A
1
STAR

No
cancer
slope
factor

No
cancer
slope
factor

No
cancer
slope
factor

2.76

5.36

3.72

Carcinogen

Carcinogen

Carcinogen

%)
SHBNL|
SHE=EE)

TE2

M
Ho
S4(3m) :
23

wory:RE2

2(2A/2B)
gty

=2

L

F e
1z |
nX IE 0z th
0x B ox 0z ©
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AL @

N
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a4
At
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Two-year
carcinogenicity studies
were performed in rat
and mouse by the US

National Toxicology
Program (NTP).
Statistically significant
increases in the
incidence of
transitional—cell
carcinoma and
combined incidences
of transitional-cell
carcinoma and
papilloma in the urinary
bladder were observed
in male rats exposed to
4500 ppm melamine
(ca. 263 mg/kg
bw/day), but not when
exposed to 2250 ppm
melamine. With one
exception, urinary
bladder stones were
observed in male rats
that had
transitional—cell
carcinomas. Female
rats did not develop
tumours even when
exposed up to 9000
ppm.
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=20

ZTH(CSF)2t

QI HIS 53 Wl SEeN DX

= =5 =
(E -2) Y wory oMY B8S
H . =1 =jo
CSF Zt0] 1 O]&0]|11 et M3 signaling pathwaylll ZXi5l= QHX} WS
- Ox|=
Hol= X144
e  J|EststEEY  CAS No. GENE VEGA  VEGA in  Specif GHS KEGG Mapper - Color
H3 (CAS No.) Expressi in silico silico icity / (genome.jp/kegg/map
on Inhalati Carc Sensit per/color.html)
on[1/( inhala ivity" (genome.jp/pathway/
mg/kg  classf.Mo hsa05200)
—day)] del
KE-2 (2)-9-Octadece 301-02-0 GJB1 3.57 Carcinogen FP A=ole hsa05200 Pathways in
6431 namide (CAS GJB2 cancer - Homo sapiens
1000 No. 301-02-0) COL1A1 (human) (3) [Cancer
= AHR network viewer]
Ol CASP3 hsa05016
CASP9 hsa05417
CHAT
GABRB3
PPARG
KE-2 (2)-9-octadece 112-80-1 TNF 3.59 Carcinogen - o 2AY/me hsa04932
6450  noic acid (CAS INS A=y 22 hsa04936
1000 No. 112-80-1) IL'1B B letde hsa04931
£0] PPARA CTSR=)
= CPT1A hsa05200
ALB
IL6
PLIN2
SREBF1
PPARG
1000 (Z2,2)-9,12-Octa 60-33-3 PPARA 3.03 Carcinogen FP o8 2AN/IE hsa05417
E0] decandienoic PPARG 1=y - =22 hsa05010
A acid; Linoleic TNF Hetzedy/E has05022
acid (CAS No. ABCA1 X=ESFE202A hsa05200Pathwaysincanc
60-33-3) PTGS2 /2B) er-Homosapiens(human)(
CASP3 5)[Cancernetworkviewer]
IL6 hsa04932
AGER
NFE2L2
ANXAbS
KE-0 2,2-Bis(4'-glyci 1675-54- PPARG 10.72 Carcinogen FP I8 HAIN/OE hsa04932
3162  dyloxyphenyl)pr 3 TNF =y 0 FE2 hsa04933
1000  opane (CAS No. VEGFA Hetetdy /= hsa05200Pathwaysincanc
£0| 1675-54-3) AGT X=2M:72E22(2A er-Homosapiens(human)(
Ab ADIPOQ /2B) 5)[Cancernetworkviewer]
NTN1 LRuRlge
RELA 1(1A/1B)
IL6
ACHE
KLF5
99-3  4-(a,a-Dimethy ~ 599-64-4 ESR1 4.95 Carcinogen FP =24 S4(3ED) ¢ hsa05200 Pathways in
-115 Ibenzyl)phenol AR T4 cancer - Homo sapiens
8 (CAS No. NR1I12 IR EALY/mE (human) (4) [Cancer
1000 599-64-4) BAX X2M:71E2 network viewer]
=Y BCL2 HetEtdd/E
A ESRRG X=2M:7E202A
TFF1 /2B)
THRB sxEN|s
ABCB1 Mg E)TE
AR.L 3(EE7I1X=)
Y- HER
S22
KE-0 Aluminium 1344-28- IL1B 3.96 Carcinogen FN A AL hsa05417
1012 oxide; Alumina 1 TNF HO[Y - 22 hsa04933
1000 (CAS No. SPP1 hsa05163
£0| 1344-28-1) IL6 hsa04668
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KE-0
5369
1000
=0
o
KE-1
0237
1000
=0

At
=

KE-1
0897
1000
=0

KE-1
8438
1000
=0]

)é}

KE-2
2550
1000
=0

At
S

Biphenyl-4,4'-di
ol (CAS No.
92-88-6)

92-88-6

Cellulose, 9004-67-
methyl ester ; 5
Methylcellulose

(CAS No.

9004-67-5)

Dichromium 1308-38-
trioxide (CAS 9
No. 1308-38-9)

Diiron trioxide
(CAS No.
1309-37-1)

1309-37-
1

Dodecanoic acid 143-07-7
(CAS No.

143-07-7)

Hexadecanoic 57-10-3
acid (CAS No.

57-10-3)

Lithium 554-13-2
carbonate;Lithan
e (CAS No.

554-13-2)

VCAM1
CXCL8
EGFR
SELE
BCL2L1
CASP3
ESR1
AR
PTGS2
RHEB

BCL2L11
HSTRPA
CXCL8
CYP2C9
RELA
CYPAZ1
NOD2
PCNA
TJP1
ADHb5
AKT1
TNF
INS
IL1B
CASP3
IL6
CPT1A
PPARA
CASP7
INS1
NOS2
ALAD
CASP3
CAT
GSR
CXCL8
INS1
PFKFB2
PLA2G4A
PTH
ABCE-1

30.19

4.26

7.54

3.96

3.67

4.63

8.22

Carcinogen

Carcinogen

Carcinogen

Carcinogen

Carcinogen

Carcinogen

Carcinogen

hsa05144
hsa05200
P 34 s4En): hsa05200
TE4
et dy/E
2N 1E202A
/2B)
PY-YHER
g TE2
_ X=oe hsa05200
FN xaoe hsa05200
FN ENBELY| hsa05200
=418 =&
T=23(EE7|
A=)
SERNY=
HEEeE)T
21
_ xags hsa05200
- pI=N=PNPSPi=] hsa05200
A=Y FE2
S MSAR
Rkl
- 24 =4(E7) - hsa05200
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/DI AE) 224
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ZTH(CSF)2t

Melamine (CAS
No. 108-78-1)

Octadecanoic
acid (CAS No.
57-11-4)

Tetrabuty! tin
(CAS No.
1461-25-2)

1,4:3,6-Dianhyd
ro-D-glucitol
(CAS No.
652-67-5)

2,2,4-Trimethyl
-1,3-pentanedi
olester
diisobutyrate
(CAS No.
6846-50-0)
2,6-Dimethylhe
pta-2,5-dien-4
-one (CAS No.
504-20-1)

2-Phenoxyetha
nol (CAS No.
122-99-6)

4-Vinyl-1-cyclo

FHA HluE

108-78-1

57-11-4

1461-25-
2

652-67-5

6846-50-

504-20-1

122-99-6

100-40-3

%6[- HIOF

TGFB1
FN1
CCL2
IL6
VCAM1
CLU
HAVCR1
BAD
BAX
CASP3
ALB
IL1B
PTGS2
TNF
AKT1
INS
SCD1
CSF2
CYP3A4
ADIPOQ
CGB3
PPARG
CYP17A1
HSD17B1
INSL3
LHCGR
SCARB1
CYP19A1
STAR
BCHE
NOS3
ACHE
CASP3
CYP1A1
EDN1
G6PD
NT5E

PAFAH1B

1
PRKG1
ESR1
ESR2

HMOX1
FOS
JUN
ALDOA
CYP2A5
CYP2B10
NFE2L2
ORM1
STAT3
ACVR2B
AR
PGR

CYP2E1

2.76 Carcinogen
5.36 Carcinogen
3.72 Carcinogen
1.57 Non-Carci
nogen
2.87 Non-Carci
nogen
1.19 Non-Carci
nogen
1.88 Non-Carci
nogen
1.13 Non-Carci
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hexene;
4-Ethenylcycloh
exene (CAS No.
100-40-3)

Benzaldehyde 100-52-7
(CAS No.

100-52-7)

Cumene (CAS
No. 98-82-8)

98-82-8

Decanedioic 111-20-6
acid (CAS No.

111-20-6)

Diethanolamine 111-42-2
(CAS No.

111-42-2)

Diisononyl 166412-7
1,2-cyclohexan 8-8
edicarboxylate

(CAS No.

166412-78-8)

AHR
CYP2B1
ACHE
ALAD
CASP3
CAT
GST
KEAP1
P38A

ALDH3A1
CYP2A6
ALDH1A1
ALDH2
SLC2A1
AKR1B8
ALDH1A7
ALDH3B1
AR
MT2

STAT5B

CASP3
BAD
BAX

CCND2

CCNE1

CDKN1A
CDKN1B
E2F1

CXCL8

GSS

ESR1
ESR2

DCP2
FCRL6
FGF18

nogen

1.13 Non-Carci -
nogen

1.07 Non-Carci -
nogen

8.2 Non-Carci -
nogen

1.63 Non-Carci -
nogen

1.35 Non-Carci FN
nogen
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ZTH2(CSF) 2t

Dinonylphthalat
e (CAS No.
84-76-4)

Divanadium
pentaoxide (CAS
No. 1314-62-1)

Dodecane (CAS
No. 112-40-3)

Ethyl
tetradecanoate ;
Ethyl myristate

(CAS No.
124-06-1)

Ethylbenzene
(CAS No.
100-41-4)

Lanthanum
oxide (CAS No.
1312-81-8)

A HIXE

84-76-4

1314-62-
1

112-40-3

124-06-1

100-41-4

1312-81-
8

St Pts alelEd U

HIBCH
HPGDS
HS3ST3A
1
IQSEC3
ABCB4
PPARA
PPARB
PPARG
RXRB

HBEGF
STAT1
CXCL8
CXCL10

IFNB1
PRKCD
CASP3

CD44
MAPK1
MAPK3

CYP2E1
HMOX1
ACE
BMP8B
CARMIL3

AMH
BAX
BCL2
CASP3
CDH2
OCLN
TESMIN
VIM

1.33 Non-Carci FN
nogen

7.39 Non-Carci -
nogen

5.37 Non-Carci -
nogen

1.04 Non-Carci FN
nogen

1.13 Non-Carci FN
nogen

3.96 Non-Carci -
nogen
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Maleic acid (CAS
No. 110-16-7)

n-Butyl alcohol
(CAS No.
71-36-3)

Octamethylcycl
otetrasiloxane
(CAS No.
556-67-2)

Pentane (CAS
No. 109-66-0)

Propanoic acid;
Propionic acid
(CAS No.
79-09-4)

Propylene glycol
(CAS No.
57-55-6)

Tetraethoxy
silane ;
Tetraethoxysilic
on (CAS No
78-10-4)

110-16-7

71-36-3

556-67-2

109-66-0

79-09-4

57-56-6

78-10-4

ALB
HSD3B1
ACO2
CLDN2
HAVCR1
LCN2
NFE2L2
ABCA7
AGAP1
AKT2
BAGALNT
4
C200RF1
73
MAPK3
MAPK1
Ch5
PLD1
AKT1
PDGFB
PLD2
PTGS2
AGT
EGF
BRCA1
ESR1
ATM
ATR
BRCA2
CHEK1
CHEK2
CYP2B1
CYP2B2
CYP3A2
BAX
CEBPB
FN1
GNG12

IL10
ASCL1
BCL2
CASP3
CAT
IL6
LFNG
PPARGC1
A
SIRT3
SLC16A1
TGFB1
IL6
MAPK1
MAPK3
ABCC2
ABCC3
ABCC4
ADHb5
ANGPT1
ARHGEF2
6
BCL2
CREB3L1
AKT1
CASP3
CASP9

1.42 Non-Carci
nogen
1.22 Non-Carci
nogen
3.18 Non-Carci
nogen
7.54 Non-Carci
nogen

11.17 Non-Carci
nogen

11.17 Non-Carci
nogen

1.78 Non-Carci
nogen
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ZTH2(CSF) 2t

Triethanolamine
(CAS No.
102-71-6)

Triethylenetrami
ne (CAS No.
112-24-3)

Triethylphosphat
e (CAS No.
78-40-0)

Tris(1-chloro—2
~propyl)
phosphate (CAS
No.
13674-84-5)

Tris(2-ethylhexy
)benzene-1,2,4
—tricarboxylate
(CAS No.
3319-31-1)

A HIXE

102-71-6

112-24-3

78-40-0

13674-84
-5

3319-31-
1

ALB
CXCL8
IFNG
12
KCNK18

SOD1
APP
SLC31A1
AGER
CASP3
CXCL8
BACE1
S100B
BCL2
PRNP

CYP3A7
TP53
GJB1

LBFABP

MT4
TTR
TXN
UGT1A9
CYP3A7
FABP1
NR112
SYN2A

THRSP
TP53
ACHE
ADM

ADM2

APLNR

ESR1

AR

ESR2
NR112
ESR1.L
ESR2A
ESR2B
ESR2.L
THRB

1.67

2.57

1.12

4.52

3.57

Non-Carci
nogen

Non-Carci
nogen

Non-Carci
nogen

Non-Carci
nogen

Non-Carci
nogen
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A= 72202A
/2B)
oaely:Tz
1(1A/1B)
SREMYI=
4018 E) 78
3(EE7IRZD)
24 S4((Z0)
&3
IR RALY/mE
NFEF2101A
/1B/1C)
Hste2 MY/
A=dF21
e P
1(1A/1B)
R MEAR
S22
24 243 ¢
T4
IR EALY/mE
A=d:7=2
Hete2 /=
A= 72202A
/2B)

Y S5ET
54
FY=Y):
54
ZHENEYE
Z/D|AE) 724
BhaMBiAR

ag:7=E3

NEUS
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hsa05200

hsa05200
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1) FP : false positive (J¥4), FN : false negative (H<4)
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H

[M-2001A false positiveZ A5}, CarcinogenC. & A% = Ax}

{Ke)
—1:

ot o] E I-3°] EARF 1153 2t

(B I-3) & M-20{A false positive Z1tE H|2|5t1 carcinogen2Z &&=
35 (113)
g JEsiEiEd CAS No. GENE VEGA VEGA in  Specif GHS KEGG Mapper - Color
HS (CAS No.) Expressi in silico silico icity / (genome.jp/kegg/map
on Inhalati Carc Sensit per/color.html)
on[1/( inhala ivity?) (genome.jp/pathway/
mg/kg  classf.Mo hsa05200)
—day)] del
KE-2 (2)-9-octadece 112-80-1 TNF 3.59 Carcinogen - o2 2AM/I8 hsa04932
6450 noic acid (CAS INS =S 282 hsa04936
1000 No. 112-80-1) IL1B DR detER hsa04931
£0] PPARA oY 24
o CPT1A hsa05200
ALB
IL6
PLIN2
SREBF1
PPARG
KE-0 Aluminium 1344-28- IL1B 3.96 Carcinogen FN AL I hsa05417
1012 oxide; Alumina 1 TNF HO|RY © 22 hsa04933
1000 (CAS No. SPP1 hsa05163
20| 1344-28-1) IL6 hsa04668
o VCAM1 hsa05144
CXCL8 hsa05200
EGFR
SELE
BCL2L1
CASP3
KE-0 Cellulose, 9004-67- ALB 4.26 Carcinogen - A=ols hsa05200
5369 methyl ester ; 5 PPARA
1000 Methylcellulose PPARB
£0| (CAS No. PPARG
o 9004-67-5) NR113
KE-1 Dichromium 1308-38- APBA1 7.54 Carcinogen FN =S hsa05200
0237 trioxide (CAS 9 BAG1
1000 No. 1308-38-9) BAX
£0| BCL2
e BMP2
BMP4
C3
CASP10
CASP3
CAT
KE-1 Diiron trioxide 1309-37- BAX 3.96 Carcinogen FN EXENAYY| hsa05200
0897 (CAS No. 1 TNF 4018 =)
1000 1309-37-1) CAT TE3(EE|
£0] DDIT3 A13)
o IL6 SHENY|S
PARP1 JEsLEE)T
SOD2 21
ANLN
BCL2
BCL2L11
KE-1 Dodecanoic acid ~ 143-07-7 HSTRPA 3.67 Carcinogen - NS hsa05200
2855 (CAS No. CXCL8
1000 143-07-7) CYP2C9
£0| RELA
A CYP4Z1
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( SRR (CSF)2t

A HIXE

%5} HIOF

NOD2
PCNA
TJP1
ADH5
AKT1
KE-1 Hexadecanoic 57-10-3 TNF 4.63 Carcinogen e 2AY/I8 hsa05200
8438 acid (CAS No. INS 2N 0 282
1000 57-10-3) IL1B P EtER
= CASP3 A4
o IL6
CPT1A
PPARA
CASP7
INS1
NOS2
KE-2 Lithium 554-13-2 ALAD 8.22 Carcinogen =248 =43 ¢ hsa05200
2550  carbonate;Lithan CASP3 T=4
1000 e (CAS No. CAT SHSHEYE
0| 554-13-2) GSR T/0IAE):F 24
Y CXCL8 det=edy/E
INS1 RFYTE2(2A
PFKFB2 /2B)
PLA2G4A )
PTH SERNYI=
ABCE-1 H(1geE)7E
3O
SZEMYI=
HEELE) T
22
KE-3 Melamine (CAS 108-78-1 TGFB1 2.76 Carcinogen =4 S4(Z0) : hsa05200
3989 No. 108-78-1) FN1 &3
1000 CCL2 wrdE2
£0| IL6
o VCAM1
CLU
HAVCR1
BAD
BAX
CASP3
KE-2 Octadecanoic 57-11-4 ALB 5.36 Carcinogen oE 2AM/mE hsa05200
6333 acid (CAS No. IL1B =Y 0 AE2
1000 57-11-4) PTGS2 det=tdy/E
=0] TNF KT FE202A
o AKT1 /2B)
INS SR =
SCD1 2
CSF2
CYP3A4
ADIPOQ
KE-3 Tetrabutyl tin 1461-25- CGB3 3.72 Carcinogen st = hsa05200
3279 (CAS No. 2 PPARG &dd/E =3y
1000 1461-25-2) CYP17A1 T FE2(2A/2B)
£0l HSD1781 BASHE)
Gl INSL3 FYPYHAR
LHCGR off 21
SCARB1 R MEER
CYP19A1 off 21
STAR
2) FP : false positive (J¥4), FN : false negative ($=4)
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V. 11 &

oo, Zoimo]E(mutated) S-AA} HE0] Ao g Hu=E S~ it} A|ZLo]
HAHtARl &5 FF 0 Z WA= AAY & = e B2 HA(FHRE
S = v|&Asho] Q). g AlEofA AR o Z WHHEZR] =
A= AYAE AL =2 £F02 9dE 4 Qth Y RNAS wEs Alxu
229 e GAAE Rloke= AFA vhHolth WAIZ RNA EAR= AL 319

DNAOJA| T@EliZlo] ThEojR|= A|Zd 2 Tl vt = o I Q3 f4 JEE
Ageitt, AR Hd T23kAE] B AE(Oncotype DX, MammaPrint )=
A A U] bt RS 2Aske] oF A S dIStieh /AR EE
z2nddy JALY A= APt e & FHER) ARY HE9S TS 5
U= A 2745he o =20] €

AFH AF4E7= FoiEde Htt e S5 viRsHA] k2 Ato]
B YHE Afole] TAE 25t Aok Bgoltt. sAdTtolA 1 B
dutd oz o] A &=F vhS B7E k& F7 9 ¥ 485 Yl 7HA]

T

oz g9 E
Al =R ARE =2
T8 7St A AF A Zol JAFoA FAdE A
AAst= ACZ CSF/F ABAEE AL &%

[ScienceDirect, 2022]
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19149 A A Zur Frage der Entstehung Maligner Tumoren(2/d542]
7ol #stod)ofA AuFt 7|4 = SF L 5 JFHLE FF
B S 74AAHTeilungsfoerdernde Chromosomen)2] A& &3t}
[Boveri, 1914] Y5l "§¢FAAS= &ol= 19699 =4 o A4
WAl A EtfEel 2EHE JFHU o5 A=At [The Emperor
of All Maladies, Siddhartha Mukherjee, 2011, p. 363] &2lH F*x9]
TY 742 = 1970¢0] HAE oM SRC(EES] EULR "sarc'2 T3H)=
FHE AT SRCE= & HE=ZHO|HANA SEFHAAE As TAEA
University of California, Berkeley® Dr. G. Steve Martin°] 33t
A2 SRC7F AAZ HH Al TF FAAE A-85k= Hio|#|Ae] FAAlE
HoFQIth [Martin, 20011 v-Src® A WA A7IALEL 1980¥ A.P.

Czernilofsky 5ol 2 A|EA=E A
Robert Weinberg BtA= QIZE W3t AlZollA Hx2 2R1H QI7t
SAANE TASH 2= AAT 9t [Lowry, 2011] Lo F o]ojZ
EdHo|o] EAH4 E4E AHQl A3lskAt Mariano Barbacidoll &Js &
Hal EASEIo 1982¢ Natureo] ®IEEATH[Reddy et al., 1982].
Barbacid BfAl= A5 &6t H 2 292 EUlY 25 Y AR
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( HIOEXITH=(CSP Yt Q8N H|HE S5t Wols slsiE2! Tat

] £0F0 M 2}9] o2 RAS, WNT, MYC, ERK 2 TRK7} dtt. MYC
A= FAA A7 MYC 734F A0l 1A (Enhancer) AE2 o5
1ZE = ¥z Fxzy) BEHo] 9ok MYC S4A = 98] AFREE AAt
S oksttt, QIgiAl A Fo] AR HiR|=H o|Fet HAF QJIX EXR

o & do o
S

N
e
o2

o 2o STE PHEG B A% E U2 o Pekdsiol G0l
NS Bor-Abl AR T4 244 HE oA 9Nzt 22 AAA
z7}0] AgElo] WS $4 SHolT}. Ber-Able H2Al 7UolAE 7Y
stk A4 02 BstElo] BAEA L AX 42 Fustct Pehdvo}
FAAL olHe §3 A oMEY oolct. o] FAAE 19604 Peter

Nowell#} David Hungerfordoll s A= om, 22 FMA e} 9™
AAAS] DNA dF7F =0 Ut 229 AAA Q] nhid o= oW
A 9] I Fosh= "BCR" FAA7E ZokE o] ok A2 "ABLI'
AAE Zokjit) o] & A dhHo| = FHAE 53t o] "BCR-ABL'
ojgh= A= AP AdEH o] 8t 73k =2 ©d 241 Kinase
S Uil S A siRiti(o] 842 Thl2lo] "ABLL" Agte] 7|19, o]
chlZo] 2AER] k2 WHS Al V]2t A2 EFo] Tojshs te TS
SHTAA Al2E BAL o= glo] At EgstA & 4 AtHAIE7} o]
H). 2940 g dutduol dMA = T 4 WP (EA AaT Bkt
Zo]) 4 o2 F= o W o] Slot.[Chial, 2008]

SFFHAAS] HEL ulo]ZZRNA(MIRNA)O 98 2EE 4 loH, o]
21-257) #REHQEE 4ol9] 22 RNAR, ol ol3F 2dsto] f-4x WU
243t} [Negrini et al., 2007] ©]23F microRNA(oncomir®2 &=3])2]
EdHo|e kG AR} EAJstE o]0 4= lth.[Esquela-Kerscher, 20006]
AUHAA H4A RNAE o|lE24 o= TR ok Adol= o AHgE
T At SEFAAE EFchke A" ofE 7HX|7F JAITHTHE Medical
Biochemistry Page] o} de| HolsoA= ZFo] Qi IAES Huj2
SO R(HIE QoA RO o]F) Tl Adjr|A g (4l Heke] g4

m

it

o rlr
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ARl" I3t HPsto]) 1ES} Hrh SURAAS0= dHFoE AR E=
o2-9] 2 71x] HE7F ). ([en,wikipedia.org]l Oncogene — Wikipedia,
the free encyclopedia) & A34R1AHGrowth factors) F+= mitogens (<], c-Sis),
Receptor tyrosine kinases (9l EGFR, PDGFR % VEGFR, HER2/neu %),
Cytoplasmic tyrosine kinases (9|, Src-family, Syk-ZAP-70 family ¥
BTK family of tyrosine kinases®] BTK family, Philadelphia @44A|
CMLY Abl %A}, Cytoplasmic Serine/threonine kinases ¥ 1 %4
subunits (9], Raf kinase ¥ cyclin-dependent kinases (overexpressions
E39h), &4 GTPases (2], Ras protein) 2 ZA} QIARS(Transcription factors)
(e, myc gene) S°|t}.

RasE GTPE GDP} QAo g 7B 3)5t= 22 GTPase®|tl. Ras:e
3% IR} 415(Z, EGF, TGFbeta)oll o3 SA4J3t= 1 47 AT A=A
o|Z AYA(A7]/I7NE A&ttt Rasd thEAER 28X = AXE FAS
7k FARE 2483t 3719 mitogen &3t ThlE Qlibska 4-Ql
(Kinase) Raf AAP Kinase Kinase Kinase(MAPKKK), MEK AAP Kinase
Kinase(MAPKK) % ERK MAP Kinase(MAPK)7} ZgHH ). [Cargnello
and Roux, 2011]

The Cancer Genome Atlas(TCGA)Oll AAIE A T2 ti+tE ths QA
glolg ANES &3 27t e S 542 oldlst= Hl 2A ==0|
Fct o]y st ¢ glolg AEE AFR5HH DNA, RNA, ohiiz dl/p = &
ARATH oA B4 ol AAFLE At 17 & © & E4
Shek &= Utk AA7ZHA] TCGA= 337HA] F -89l 24 10,00078 °]/4<]

g ST LA o= B MES Aot 7H F8e & A4S =2

o

-l—l
N

]H= =

[
o
(o]

It} [Weinstein et al., 2013]. TCGAE= & & 7|5 35 dolH
ubold& fI%t 8%t 7|3 E AlFotes dAHHTd JEe} A As ¢
FHAA HloleE TARRY. I8y TCGA 9 22 A 24°[4 HlojH
AZ¥sto] tist 7]5°] A9l fle TCGA Hloly E42 AWEHHS 7]&o0]
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ARt FEe] AFAIA oE& 4 Aok WA TFet {39 AollA
HBgAe B4 WSS BASL AASISP] fls) 484 skAel ekl
PaAE Fsie o] Fasith

4 T 75 EASIolE S 7HA] 523 A2 RNA-seq 492 &

<

ZF HAARAIS] v]A = Zlo]t}. RNA-seq HloJHE
7|9t0. 2 = As U B4 duty o2 FoF MET HAF AlE Alo]of A
A HA"E FHAE AEstr] Yo = EHOshlack et al.,, 20101

RNA-seq Hl°oJE] 2jo|k= DNA 23} gloJ8l= RNA A HI434 &
A8 242 AEsks dl vl¢- -85ttt alE 501, TP53 {4t BHgshe
FHANA SRR G2 FAT A ZAEA AAZ oot Ghavifekr et
al., 2018].

AAA 4 SAHFAA HlolEE A4 dlolEet AB™AIZIH Ay U
714l A= HAFGARI —Er': } £48& AEsts dl ==°] E 4 lHLiu e
al., 2018]. E3E, o]=gt WAoo g oF At W ATE 99t BX} H}O]Q‘j}ﬂa
ME = Aok E9], o T_X]’Q/] A7 ¥-g 9 AL 23E &3] o B2
RNA ¥d A|YA7F B EoHKamel and Al-Amodi, 2017]. H]7343R
DNA #E3} E= RNA 3 Qo= 9] & thE 9 ARl oA &
ojtt. RIZF TF TH HO|HA(F, TY HolE M= TF A EHY F8
Folo® Fol=tiHoppe-Seyler and Hoppe-Seyler, 2011]. d& &
HPV E7 S¥ 99 d-2 E2F-RB EFAE 135t %Hl%%—EEEﬂo}—a
BAEE B RBY &5 SEA 2N FF AAQIA RBE H|IZASE &
ATHzur Hausen, 2002]. WetA, oncovirus & F-4A}F @& Hslo] A|E L2
HholZ A FF 9] 71E HAYSE o & oldfste H =&°] "ot A
TCGA Hlolg AEo] 232 9F o Aw Holg &4 98 oz 222l
garzt AEEAT. T 7HA] ol H= =7+ TCGA "oy He2t %

A1Z5HE 95t Qe Ho|AE A|&5t= CBioPortal [Gao et al., 2013]°|t}.
T1#4 CBioPortal % A& $48= 71 AoH Bl E45 9t A4

o c

r_a

of

Ol"_l [‘-l[‘
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ME] dlolE &= ZEotA| F=t}. E3F DNA #E3} dojelo digt &4
o] gitt. ® thE Ql7] & &9l GEPIA [Tang et al., 2017]=
TCGA ¥ GTEx [GTEx Consortium, 2013]9] RNA-seq Hl|o|E| & A&5t
RNA 24 24 $38& & ¥4 MethHC [Huang et al., 20211 o
A2oA £HE DNA WEg} Ho|gE AMSols SARATY £ A
e 9 zgolth olg2 BT ¥ {83 = o|X¥ @A7HA] RNA
A7} DNA HEs}t =3 B5oA Bl ks 245t kY 4%}
Z2AS THHOE AFT 5 U= 27 YhAvt st oF #d
HoE EA3tel7] Yol B3 oS A4 it o AdA )=
E3] 85ttt t&o] 9 F8 URIQl HrolgA o] tigt B4
7152 o' 220l TN E AAHCRE fLAEA] gokth o]H EAHEY
Qs =Tl 29l flojEH|o]A FAAQl OncoDBE &5}

EA I ATTAT} e 582 2 9 vl A o] v AdE gl

o iy

7]

%/“QE Ak (4 960%)2.= stof, CTD AtC|EofA AMAgE 72t sleha4
A+ Td(Gene expression) W8S A28l aL, EPA Computational
Toxicology /\]-O]EOﬂ}\-] 7} SFelEA o ;H ot R 2 (CSF) 32 3ol AM
EojAl= W&& BEske 5, CSF g2 AMst= o FEst3Aet, 1 4t=0]
A= 7“50] 2] QFol, VEGA Hub Z2I3Z o]&5t in silico 7]8F9]
7+ sfehEAlo] digt WAEAH=(CSE) #t= AlSsto] 2t d&gk= B-Hora)2}
5.9l(inhalation)o.& FE35}] 7 Y& AHFsYct TS VEGA Hub ¥
Protox-1I Z2IHNA in silico P & ZES o|&, 7t 5529
ey A& 7S Aol

71 AIES Excel AR Aoto] YePH O™, VEGA in silico Inhalation
[1/(ng/kg-day)]Z YEFH CSF Zto] 1 o]4Ql ACZA Canceret #HH

r_l
% d
:lo
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FRAAE Hedsts ZoE HAAE IeEdes UEYEA § 17 Folqith
1 o]Atolal ¥t A signaling pathwayol EAJ5H= {-HA}

S Hole 452 UEWoH, & 44F0] SetadES HAth of7]A oA
false positives A|J5}l, Carcinogenl @ AAIEE ZTEZL 1150|31c)
2 A= SEAY foid - Ad8 g7 olA] —w—ﬁr et Hsl=E 5]
sl BA=ETol LTI E S Fote] &St WHolA 2ol CSF gt
HEo] 3t Wy #HE FAAY UdHdE SAlo AT EH
o] SA=AZAEY dAEdE Aot M2 AIZEXN, §Fad

o g &8st1A}F 5T
St VEGA Hub QSAROIA SAA A4 =30 A= Fdoleta
U= AL AR F(false positive)' 2kl O}Uﬁ AV AAEE

=
r

¢

]
A= 4ojgtn Yot AL “AA SA(false negatwe) g3 stk 2 o
Toll A& Predicted %tC.& Carcinogen®| 9I&% 01} Experimental %ol
Carcinogen A]9] oj¥of we}l False positiveQlAE FLHE = & Aoz
skt (28 V-1)
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VEG,\ Carcinogenicity inhalation classification model (IRFMN) 1.0.1 page 4

]
Eig;-&

Prediction for compound Molecule 0 -

Q EXPERIMENTAL DATA

E xperimental value is Carcinogen. Model prediction is Carcinogen
(GOOD reliability).

Compound: Molecule O
Compound SMILES: CC(CCI)CI
Experimental value: Carcinogen
Predicted Inhalation Carcinogenic class: Carcinogen
Reliability: The predicted compound is into the Applicability Domain of the model
Remarks:
none

Prediction for compound Malecule 0 -

O EXPERIMENTAL DATA

E xperimental value is NON-Carcinogen. Model prediction is NON-
Carcinogen (GOOD reliability).

Ho” NN Ny

Compound; Molecule 0
Compound SMILES: OCCSCCO
Experimental value: NON-Carcinogen
Predicted Inhalation Carcinogenic class: NON-Carcinogen
Reliability: The predicted compound is inte the Applicability Domain of the model
Remarks:
none

kl
il
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VEGA Carcinogenicity inhalation classification model (IRFMN) 1.0.1 page 4

|
£g
Prediction for compound Molecule 0 -

Prediction: Q Reliability: ﬁ( Q

Prediction is Carcinogen, but the result may be not reliable. A check of the
information given in the following section should be done, paying particular
attention to the following issues:

- Only moderately similar compounds with known experimental value in the
training set have been found

- similar molecules found in the training set have experimental values that

disagree with the predicted value

Compound: Molecule 0
Compound SMILES: 0=C(Q)CCCCCCCCCCCCCCe
Experimental value: -
Predicted Inhalation Carcinogenic class: Carcinogen
Reliability: The predicted compound is outside the Applicability Domain of the model
Remarks:
nene

Prediction for compound Molecule 0 -

0 EXPERIMENTAL DATA

E xperimental value is Carcinogen. Model prediction is NON-
Carcinogen (LOW reliability).
Q

rm)k

Compound: Molecule 0
Compound SMILES: O=C(N)C
Experimental value: Carcinogen
Predicted Inhalation Carcinogenic class: NON-Carcinogen
Reliability: The predicted compound is outside the Applicability Domain of the model
Remarks:
none

[23 v-1] YAA o= (VEGA Hub QSAR) Zuto| GilA|
Z£X : VEGA Hub QSAR T2 v.1.2.0 (2022) - Carcinogenicity inhalation classification
model (IRFMN) 1.0.1
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% (sensitivity)2F E0|%(specificity)= FH Q] &4 RE Hilst=
o] BE=E A or AYsh] A MELE, 270 FFHE= A
J(positive) 22 7rFE| I 20| SFEHA = A2 4 (negative) 2
rEEY YRSl Solkgte &ole 19479 wl=e AESATAR]

Jacob Yerushalmy©ll &a] =UEHA}. [Yerushalmy, 19471
SellSi'fi\fit5’(7qObqE)h AFo= FPQ AL R7CE = F AIEY
=3 YEHH, specificityRIS48)2 544 Alg9 E&S gty 1oz

SE=

289 AL 2R T} A HAIA sensitivity= HAPE 3 FS
Aot 2 AEE 5 Ql=Alof it o]l specificity= HAAPE & 24L&
duit & AT = Ql=Alol it Ako|v, et AFEdS T HE
HANA LHFA O 7 sensitivity@} specificity Ate]oll+ -frf—%o] Jorng
sensitivity”} 255 specificity?} WoFA|aL 1 ¥ H9-&= ui7pA]o|t},
AAHAIR)G F2o] Agho] U= He AN AlEske Zolgtd 9134 47t
wolof IR =& sensitivityZ}F 8ottt & s Ago] Q= AP AA
oA g dgtoE AHE 7ls/do] Eolof gttt ol AHIE A=SHA| &Rt
A7F AZSEAY X &57F W9 gxpdo|n Fakgo] XAstE 9o E3
F 8ottt FAHAIR)S] F3o] sfig Ao gle= AFEE FestA Aldst=

Aolehe I 357t W9 Yook SHHE L specificity’t WAttt
= g Ao gl AR AAIA A9 Aol Eolok ek

True positive
True positive + False negative

sensitivity =

True negative
True negative + False positive

specificity =
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H Lo A, VEGA Hub QSARS 53t WA dl=of Qlo] sensitivity2t
specificity®] Hh= ofg # V-1 2t & QSARS &3 & A5
P WO sensitivity= 53.85%R oY HAIAHH(CSHS F71=2 IHJAS

= 58.82%= F7HHom, WARAAe EEA7MA] 712 1S Y=
72.73%7H A S7ketAth. B QSARE B9 UM ST e wo
specificitye=  44.32%%Ao4 EAILAH(CSHS F7I2 1HFE "=
86.15%= F713oH, Ietdd AR IE7A] 712 1E3S e
80.56%= <7t FAFTh

o= WA tF=E A7l U0l QSART HEo] IAES oA
yvsto] Aotz Aol LA alSol ol FF FHH HEC] I 244 &
AT = 9SS Uete A xZolt}t. oigh Uk fAe] IES
1S = & Y AES 2 FURoY 3 249 AEE 1Y &
ML FA 2 & & AT ohE Ik AR ddE 2E ok
A 2 o Ae A2 oY A, QSAR = o83t Wi E 9 So|x9]
ZNAdERQtel Tt 7 1 9 A+ B8 Y A= werEH

H IV-1) VEGA Hub QSAR Y 0= Sensitivity?l Specificity2| Hat

Sensitivity Specificity
Cancer prediction 14/(14+12)=53.85 121/(12”21 52)=44.3
+ CSF 10/(10+7)=58.82 56/(56+9)=86.15
+ Gene expression 8/(8+3)=72.73 58/(58+14)=80.56

ATo] AIeHH
2 A1 fEAQ QSARQl VEGA Hub ZEI#ME 0]835ta] /i silico
718k9] Z+ SFshEAlo) sk HF A2 (CSE) #e A=51%aL, T3 VEGA

AN
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V.2 &

T

sleEdo] ol/d - A48 7Hrisk assessment)ollAl AMEE= A
(CSP) H|ZE &3t M2 SHA Y UMIAA tdEd AF4 5 o8
29| DB 0| "Ryl 111 5ol 1,000 ton olfo|HA] AF3lH o]q7}
HAAY 4% =2 5o Uny 4L F4H0F CSF g vugFoaN
T IAE AT EE F530] 7ofstalAt skict. fofxl Z+ CSF 4t
7} 3}sFEA 9] AR A E4(Gene expression analysis) 2 Comparative
Toxicogenomics Database (CTD) SAFAA| &dEY 52 7|%Z CSF
ol e F9 U $4e9 =4 4 DBEEAES)E T & IS He
W82 Excel A2 st YepH o, CSF 3, E9] & ™ 3=0]
T A& AR FAX UETe] v wE Sof S U A 5k
19F 22 235 £4517] 946]1 CSF ko] 1 o]l A2 =A Cancer?t
AHE FAAE Ldst= A2 T 17 Folqleh. CSF o] 1 o]4do|ar Uk
T signaling pathway©ll txﬂﬁ}t FAA IS Hol= EEES T 44T
ojqlt}. oJ7]1A false positives A|2|otal, Carcinogenl & A %+« At

42 1150tk &2 A+ 3etEdY o4 - ARA8B7olA 23 4ot
Al =E Hot7] Yo BAEESTol A ES Fote] &5t WHA A
#o|= CSF 3} ot Sehado] Wt fAxte] WadE Ao 1o ZX
WOk SOl=AJR]3] 9] thAEZS AAsH=t] A2 A|L2A Sgsk HHog

mlI.

]]',[Oll ﬂlgﬂ 0

)

©

=]
H AolA= VEGA Hub QSARS B&F ¥ 5of 3o sensitivity2}
specificity®] H3l=, & QSARS 53 HHA A= 2 9] sensitivity=
53.85%H o1t HFAZ(CSPS 712 183 W= 58.82%= S713oH,
HOrRARe] HaEA7A] 7R AH S W= 72.73%7HA S7FetAT TS
QSARE &%t I 5T P2 WY specificity= 44.32% A2 Tt
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AAB(CSHE 5712 THPS e 86.15%2 Z/on], welpd Szt
A7 712 DHARPE W 80.56%% R AAHTh ol TALAY
e Ao glo QSART Tl WAL A ;elste] AAst
Ao] WQHg dlZo] glof F P Bl F 24 F AET S 9L
Ul A 3ol UoEE fate] dEe 3 1P v F 349
AEe o FTHoL ¥ 49 AL O8] 2 e F4 BRS¢ 4
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Abstract

Examination of Possible Carcinogens
through Comparison of Cancer Slope

Factor (CSF) and Genome

Objectives

Through comparison of the cancer slope factor (CSF) used in risk
assessment of chemicals, it was necessary to select the target chemicals
for the carcinogenic inhalation toxicity test from a new aspect, and to
establish DB in a various aspects necessary for the efficient selection

of the test chemicals.
Method :

By comparing the CSF values of 960 chemicals that are widely used
and distributed in the workplace, the preferred chemicals for carcinogenc
test were listed. Each CSF value obtained using various sites and
programs such as EPA Comptox dashboard and VEGA Hub QSAR was

compared with CTD gene expression analysis.
Results :

Based on the analyzed contents, the inhalation carcinogenicity priority
estimation and DB were made according to the CSF value. 17 chemicals

were found to have a CSF value of 1 or higher and to express cancer-related
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genes. In addition, a total 44 chemicals with a CSF value of 1 or higher
and showing gene expression present in carcinogenesis—related signaling

pathways were found.
Conclusion :

This study can be effectively used as a new attempt to select the
target substance for the carcinogenic inhalation toxicity test by
simultaneously examining the CSF value of the chemical as well as the

expression of the oncogenic gene of the chemicals.

Key words :

Examination, Possible carcinogens, Comparison, Cancer slope factor,

Genome

72



1=
ne

ssh=4d DB 5 W8 (Excel 1)

73



gl

o

G772t

2022. 01.

12. 31.

~ 2022.

02.



HOI,

[

HTLETMO| LR HTALIXIO| JOIN 7

=
—

WOLKITHZ(CSF)Z S

-854)

|

Fl

gl
AV

0

117

-]

K4

X

k

od
ol
<

b

(2022-

(34122) LIHZIGA QA7 AARZ 339H230

- 042-869-8512

: 042-869-8693

. http://oshri.kosha.or.kr
S B N : 979-11-92782-52-2

120224 11E 30¢

}

ol
=
£
g

A

Homepage

=
=
T

=1



