AR R iR e R =

AR STTA % (AR-EcoScreen™ #fifia 2 v /-
7 > RO5 2B EE R R BN M Lk ERiE)

ERLS1IAE 2 A

EIRVALSE SRye R D)



HRRABRIE IR R E

SRR 3142 H 19 H
No. 2018-03

AR STTA?E (AR-EcoScreen™#lifdz 727 > Nu /U /K
EHRERBEEMELRABRIE) (BT 21RE

Rk 314 2 A 19 BICE S EF B AT AENFIERTIC TR S = Bl By AT 5 (@
JaCVAM &) ICB W TCLL FOREN 2 ENT-,

BRANE : ARSTTAE (AR-EcoScreen™Hif A V727 o Ko 7 U 2 R AR TE i S SRR TS
PEALRRBRE) 132 Wb 27V —=v 7ikE LT, BESN DA EREL ]
ERHET 2 RBRIE A GO CHHMEiZ1T 5 2 & T, SR O(LFMEEBRICRELE
[INE AR Aoy g

Z OFEZEZEIL, Organisation for Economic Co-operation and Development (OECD) test Guideline
(TG) 458; Stably transfected human androgen receptor transcriptional activation assay for detection of
androgenic agonist and antagonist activity of chemicals7 &% % L2, WP ELA Y UV —=2 7
ERHRRZADICE D £ L0 b EE AV T, JaCVAMBHIE AN TS £ Ot L7z # 5R.
ZORMEDPHER SN L bIERR ST,

VLEOHHIC LY | ATEEROLZERMEGTE S LT ARSTTAEZRZET 20D TH S,

S
=
o

YR AR

PN i AR

JaCVAM Fffli =i & JaCVAM #EEEZAR ZHAE



11

KB R
FA-JE B
£ I
HEREE
S B K
AW ST
M OFn R
HILE PR
fif 3 # =
HR S0 Z
[Pl s
mE R
B0 E A
HE &
g B 1 M

KB &
HA R R
O HE
it 5 3C
HERE
A Bz
R LT
AR 3T
KILEBT
HR S0 Z
vE I Ak
[/
HE R
N N
B R —
B 1

JaCVAM A 2%

(ANIEMENEN  RIEFESB IR MR PRIV - #EE
(1B S = 36 A L i AR AP SE )
(ESZEEFE S R A AEIERT et AR B st t o 2 —)
(B ARG F L)
(A ARE EBRARIETR)
(AARRIET W)
(MSZATEOEN  E3E N RS O AE)
(B AR LPE S TEEA S
(A AR LT EWS)
(MSZATEOEN 85 REAG I B i)
(ESZEFE S R A AEIERT et AR B st o 2 —)
(A ARFEMET)
(MSZATEOE N E3EG ERES RO E)
(A AR A RGYR)
(AR ERIET LILX—5
T3 SERk 28 4F 4 H 1 H~FAL 3043 A 31 H
* PR 294 A1 H~RK 3043 A 31 H

(AIEARNEN  ARGLESIE AR ERBWE) - 2R
(JEIST = S 5 A b A AR ATF 22 T
(EINZ =SS A BT e Rt BB et o % —)
(AR LFTEWHS)
(A ARSIE TR 2)
(A AREW) LR LTS
(A ARBBE T2
(STATBOEN  EIE G E RS SR E)
(AAALHES T A S
(MSEATBOEN S EEAT B AR AR A
(ENZEIRS R AT 2t ARt o ¥ —/ B AT 5 b
(MSTATBOEN  EIE S E RS SR E)
(A AREM T
(EINZ SRS A BT e Rt BB et o % —)
(A ARBREEA R Y
(AARBEERET LV X —%
3 SERR 304E 4 H 1 H~FR 3243 A 31 H



M E T
£ I 2 H
KIEE 4
INIASEF
WO W 2
R 2R K
g I
/N — B
AR B
W2 I B
I o —
N
wmoA &
S =
A OIE 7
N

JaCVAM i#E = EE S

(E SRS R EERIRT Rt v 4 —)  BEE
(I SR HERIFTE )

URAEGHE  PESE - AETRMER PSR AR

(ECPESES RRERIRTT 2R eI v & —  JRIRH)

(I 2 3 A T E97)

(RS R ERIRTT 2R eI v 4 —  SEH)
(PR R ERIRTT eI v & — D)
(RATHE  PER - AR EIRAEETIR (L H L )

(EZEHK S & A TERT  ZetAmRBRiItE o % — R BEER)
(BAT A EIK - AEfEAR ERLEETHER (P ELRERIRE)
RSTATEOE N PSR R AR A T )
(ESZEH SR AR Z et Rt it o 2 —
RSTATEOE N B3R R AR A )

VT RIRHATLER)

(2T EE EE- AEEER EROEAEHR (CFWELENRE)
(ENZEE SR AEMIEAT ettt o ¥ — FRBR)
(ESZEER L & B ENTTERT ettt v % —  Zalh TRIEHm

FE)  FEBER

11



JaCVAM statement on the Stably Transfected human Androgen Receptor
Transcriptional Activation assay for detection of androgenic agonist and
antagonist activity of chemicals using the AR-EcoScreen™ cell line

At a meeting held on 19 February 2019 at the National Institute of Health Sciences (NIHS) in
Kanagawa, Japan, the Japanese Center for the Validation of Alternative Methods (JaCVAM)
Regulatory Acceptance Board unanimously endorsed the following statement:

Proposal: We consider the Stably Transfected human Androgen Receptor Transcriptional
Activation assay (AR STTA) for detection of androgenic agonist and antagonist
activity of chemicals using the AR-EcoScreen™ cell line to be a useful means of
in vitro screening, which when used in combination with other test methods for the
assessment of anticipated hazardous effects is capable of making a significant

contribution to the management of chemical substances.

This statement was prepared following a review of the Organisation for Economic Co-
operation and Development (OECD) Test Guideline (TG) 458 “Stably transfected human
androgen receptor transcriptional activation assay for detection of androgenic agonist and
antagonist activity of chemicals” and others to acknowledge that the results of a review and
study by the JaCVAM Regulatory Acceptance Board have confirmed the usefulness of this
assay.

Based on the above, we propose the AR STTA test method as a useful means for safety

assessment by regulatory agencies.

| - = . .
A= -_1..' b "
i LT {m L .__,__I___l_!.u__.d__.al e
Yasuo Ohno — Yoko Hirabayashi
Chairperson ) ‘ Chairperson ¥
JaCVAM Regulatory Acceptance Board JaCVAM Steering Committee

February 19, 2019
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The JaCVAM Regulatory Acceptance Board was established by the JaCVAM Steering
Committee, and 1s composed of nominees from the industry and academia.

This statement was endorsed by the following members of the JaCVAM Regulatory
Acceptance Board:

Mr. Yasuo Ohno (Kihara Memorial Yokohama Foundation for the Advancement of
Life Sciences): Chairperson
Mr. Yoshiaki Ikarashi (National Institute of Health Sciences: NIHS)
Mr. Noriyasu Imai (Japanese Society for Alternatives to Animal Experiments)
Mr. Tomoaki Inoue (Japanese Society of Immunotoxicology)
Mr. Yuji Ishii (Biological Safety Research Center: BSRC, NIHS)
Ms. Yumiko Iwase (Japan Pharmaceutical Manufacturers Association)
Mr. Takeshi Morita (Japanese Environmental Mutagen Society)
Mr. Shunji Nakai (Japan Chemical Industry Association)
Ms. Ruriko Nakamura (National Institute of Technology and Evaluation)
Mr. Akiyoshi Nishikawa (BSRC, NIHS)
Mr. Satoshi Numazawa (Japanese Society of Toxicology)
Ms. Maki Noguchi (Pharmaceuticals and Medical Devices Agency) *
Mr. Kazutoshi Shinoda (Pharmaceuticals and Medical Devices Agency)
Ms. Mariko Sugiyama (Japan Cosmetic Industry Association)
Mr. Hiroo Yokozeki (Japanese Society for Cutaneous Immunology and Allergy)
Term: From 1st April 2016 to 31st March 2018
*: From Ist April 2017 to 31st March 2018

Mr. Yasuo Ohno (Kihara Memorial Yokohama Foundation for the Advancement of
Life Sciences): Chairperson

Ms. Yoko Hirabayashi (BSRC, NIHS)

Mr. Yoshiaki Ikarashi (NIHS)

Mr. Noriyasu Imai (Japanese Society for Alternatives to Animal Experiments)

Mr. Kunifumi Inawaka (Japan Chemical Industry Association)

Mr. Tomoaki Inoue (Japanese Society of Immunotoxicology)

Mr. Yuji Ishii (BSRC, NIHS)

Ms. Yumiko Iwase (Japan Pharmaceutical Manufacturers Association)

Mr. Fumihiro Kubo (Pharmaceuticals and Medical Devices Agency)

Mr. Kenichi Masumura (Japanese Environmental Mutagen Society)

Ms. Ruriko Nakamura (National Institute of Technology and Evaluation)

Mr. Akiyoshi Nishikawa (BSRC, NIHS/ Saiseikai Utsunomiya Hospital)

Mr. Jihei Nishimura (Pharmaceuticals and Medical Devices Agency)

Mr. Satoshi Numazawa (Japanese Society of Toxicology)

Ms. Mariko Sugiyama (Japan Cosmetic Industry Association)

Mr. Hiroo Yokozeki (Japanese Society for Cutaneous Immunology and Allergy)

Term: From 1st April 2018 to 31st March 2020



This statement was endorsed by the following members of the JaACVAM steering Committee

after receiving the report from JaCVAM Regulatory Acceptance Board:

Ms. Yoko Hirabayashi (BSRC, NIHS): Chairperson

Mr. Manabu Fuchioka (Ministry of Health, Labour and Welfare)

Mr. Osamu Fueki (Pharmaceuticals and Medical Devices Agency)

Mr. Akihiko Hirose (Division of Risk Assessment, BSRC, NIHS)

Mr. Koichi Hiruta (Pharmaceuticals and Medical Devices Agency)

Mr. Masamitsu Honma (Division of Genetics and Mutagenesis, BSRC, NIHS)

Mr. Koji Ishii (National Institute of Infectious Diseases)

Mr. Yasunari Kanda (Division of Pharmacology, BSRC, NIHS)

Mr. Satoshi Kitajima (Division of Toxicology, BSRC, NIHS)

Mr. Kouichirou Koike (Ministry of Health, Labour and Welfare)

Ms. Kumiko Ogawa (Division of Pathology, BSRC, NIHS)

Mr. Haruhiro Okuda (NTHS)

Mr. Taku Oohara (Ministry of Health, Labour and Welfare)

Mr. Atsuya Takagi (Animal Management Section of the Division of Toxicology,
BSRC, NIHS)

Mr. Masaaki Tsukano (Ministry of Health, Labour and Welfare)

Mr. Hajime Kojima (Division of Risk Assessment, BSRC, NIHS): Secretary
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AR-EcoScreen™ il fd 2 W=7 > Fa o 5% R /K (Androgen receptor: AR) 1H 7 ¥ i % 5 5
1% M b 3 BR 75 : Androgen Receptor (AR) Mediated Stably Transfected Transcriptional
Activation (AR STTA) Assay to Detect Androgenic and Anti-androgenic Activities: AR-
EcoScreen™ (AR STTA & UL T ARBRIE) X bW EOT el (BXOmT7ToRasry)
EMEZ L RO ICKVB 3% in vitro WBRIED — ST AL EWE OWN 3 W<EEH DAZY
—= 7Rl O DI FE SN b DO TH D, AR BRI I1T CHO-K1 Ml J2 I2F A L7z AR OfF ¥ 1k
Lo TEAVA =S —B B FOREFEEOE 2L F IV E B ETLMEBR R T
b5,
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aLWEFE R EHE S 2 OECD F 15K 2 # IS0 Z 0 IE filg £ 36 L OME L A F i S 41, 2016 47
\Z OECD TANTART AL TG458 VLU THEABINT,
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FICEK 304 10 4 1 F)ZHWT ARBREOZ GO VTHRFILE,
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aWF %% i, OECD VMG-NA (OECD Validation Management Group for Non-Animal Tests)
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1) OECD (2010) Draft report of pre-validation and inter-laboratory validation for androgen
receptor (AR) mediated stably transfected transcriptional activation (AR-STTA) assay to
detect androgenic and anti-androgenic activities. Available at:
http://www.oecd.org/chemicalsafety/testing/46755800.pdf

2) OECD (2015) Addendum: 2nd validation study report for androgen receptor (AR)-
mediated stably transfected transcriptional activation (AR-STTA) assay to detect
androgenic and anti-androgenic activities of chemicals: AR EcoScreen. Study
management team of the 2nd validation study of AR STTA. Available at:
https://www.oecd.org/env/ehs/testing/Doc-i1d-381096-ARTA-Draft-Validation-report-
clean.pdf

3) OECD TG458 (2016) Stably transfected human androgen receptor transcriptional
activation assay for detection of androgenic agonist and antagonist activity of chemicals.
Accessible at: https://www.oecd-ilibrary.org/environment/oecd-guidelines-for-the-testing-

of-chemicals-section-4-health-effects 20745788



4) OECD TG441 (2009) Hershberger bioassay in rats: A short-term screening assay for
(anti) androgenic properties. Accessible at https://www.oecd-
ilibrary.org/environment/oecd-guidelines-for-the-testing-of-chemicals-section-4-health-
effects 20745788

5) Wilson VS, Bobseine K, Lambright CR, Gray LE Jr. (2002) A novel cell line, MDA-kb2,
that stably expresses an androgen- and glucocorticoid-responsive reporter for the
detection of hormone receptor agonists and antagonists. Toxicol Sci 66:69-81.

6) Satoh K, Nonaka R, Ohyama K, Nagai F (2005) Androgenic and antiandrogenic effects of
alkylphenols and parabens assessed using the reporter gene assay with stably transfected

CHO-K1 cells (AR-EcoScreen System). J Health Sci 51:557-568.
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European Centre for Validation of Alternative Methods (ECVAM) : FRINARIRIEREM & > &% —

False negative rate : {4242

False positive rate : {4543
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Interagency Committee on the Validation of Alternative Methods (ICCVAM) :
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Inter-laboratory validation study : Jigkf]/N Y 75— = ik

Intra-laboratory validation study : gk PN/ Y 77— = 3R

Japanese Center for Validation of Alternative Methods (JaCVAM) : H AEh#) SRR o & —

National Institute of Food and Drug Safety Evaluation (NIFDS) : [E] 37 i = 3K 22 2R HmAFserT (5EE)
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Performance Standards (PS) : PHREFE
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Test Guideline (TG) : RERIET A KT 4~

Transcription Activation (TA) : #2515 M4EAL

Organisation for Economic Co-operation and Development (OECD) : #% %% 7 /7 B & # A

OECD Conceptual Framework for Testing and Assessment of Endocrine Disrupters : OECD PN 434
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UTF—a ViEEZERIFE RS
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Standard Operating Procedures (SOP) : FEVER/E FIEE
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Study Management Team (SMT) : W70 E KBS

Validation study : /XU 77— = 3Bk
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T URERLS (ARE) ZFfOLR—Z—7 7 A K, BLO, MlRsEEEhORIEE 22T
RVAZT N T 2T =B ELERRT LMK TH 5, AR STTA LT A SN2 AR D
EHAIC K-> TR D LAR— % — 85 F OB EEE Db 2 L5301 BERIICHIET D
RBRRTHY |, MfaFEEEZ R —0 7 L— b ETEREKRS L 8% oM LT
TR EE LW E I L DV 7 = T — BRI~ DB AT 2 Z LN EETH D &
WO R ZHT D, AR-EcoScreen™ ffifidiZ, [ENAAFZEBATEE N RS - (e - SRBATIERT
JCRB #fifd7 7 (http://cellbank.nibiohn.go.jp/) £ W AFFEETH 5 (Hifutékz = JCRB1328),
AR STTA JEIZ DT, JEA GBI - #E35 PEEE 3L (R T OECD I SPSF MBS, £ Dk,
T sz 2 BONY F—va VRBROFERE S L1, REBIETA FT A (TG458) DL
NAIZE ST,

BB iiE T 5% < OILFWE DB NDW R ET LEMENE AT 2 Z L3R
INTBY, £ LIALFWEIZEILZARWMHRONEUIT L D B MEFRAOZECEREEITR
TORENERIN TS, Ll TiHICiET 52 < OILFEWEICHOW TR, Nk
~OVER OA BRI DUV TR STV eV, OECD (87 o /1 BRI HEAE) CTlid. 1998 4R

WCHEAEHEADO 1 & LT WaWr< SEREZA T2 W0 b 2L FEMEDO A 7 ) —
=T BIORBROTZDDT A NTA R4 OEfFD =0, OECD W43k < GLE DR
BR & FHIZBI 92 % A7 7 4 — A (OECD EDTA) % &k{& L. (L FWEONSWH < ELAEHRE
fifi 7= 8 O ERIE % OECD Conceptual Framework for Testing and Assessment of Endocrine
Disrupters & U CHEIL L, BEFTA KT A4 L OWGET &, FBRBRIET A R 74 > OVEkR % Btk
L7z, OECD conceptual framework 1%, T ZNAEWFINEHEO RIS 5 DO LU b
RENTEY, KRBRIETA T4 0%, Lyl 2 O THEREICET 2 1E®RE b 7267 invitro
AR (IS T 2 EIEM L (TA) RBRETH D,



IEFE ONZWI < EAEHDA Y V) —=2 TICHRRIEE L LT, {LFWEDOFRNLE
R & OREGTEE T T B2 U To N W RE OTEME b ds L OBHE 2 JIE 7 2 FiED T
Hatiz, 7 Ra 7 AT 2B L LTI, T ClZinvivo ilBRiEE LT Th—v
2= =R B S , NV T — g VRBRAEAT o 72 ETEERZ TG (OECD TG441)
Lo TS A, L0 Tl 2 FEEn R & L TREE MM Z H 2 in vitro 7R TE O BAJE
DD BN TET,

WHED AR & OfEEYEZ in viro TRERT 5 7L, AREIFEEME» ORI LT

WX T DL FWE OREEOSDORIEER B Y | 7oL 21X 7 v MEMRINZEE 2 SHfH L7z
AR ZH\W2 1Ty FEISERY A b AT v Ra 7 r g wmIKiEA R (EPA OPPTS
890.1150) | MZTF HiLD, ZAUTEM RO AR TH Y | M7 HEMISBIR & iR <
X, WEO AR fEEIEMAEEYE (72 & 21X R1881) LW L CEEMICIET H5H DT
H%, LML, ARICK LTI BEREHEWE (7 2= b)) 20 TR EHMEDE (7
YEAZANLN) BRGNS B D TR G HERER TIEmE O XBIA SRR, ZDORXBID T80
T, AEFWE E AR EORAIC IV I & Z SN EM TS Z T 2 LE R & D,
IZ X DAEWFENIGEDOIRIE L LTERICERIND T Fa X U RE2ET D in
vivo R (N— 2= —3BR) DRI I TWDN, in vitro T, AR 2MEFWHE L HEE
LEEOBICHIBA TR Z 262722 LIk 7= MER T v & 2= MEH
Z B L CRHMliTRE T 5, TEMHEWE &GS L7-AIEPN AR (X, BN D ARE & DG 4B L
THEX Y % a— R 2851 (DNA) OEFEZEZT, 20X REIEFE2T 50
S\ A AT DR OB EEIL, AR A 7 ) — = JEHiliEE L TEMT
HD,

AR STTA ikiX, 72 Ra UIEHYE O AR ~OFEA1Tki < FitiEs 7 OiGIEHE LA =
YRRA P ELTHRIET2HETH S, MIRICITIEGEELAZ TN D 72012, YL A/IR
R RPN RCA] &S L7AniE (FiE) IS VA — 2 —Ba T aHAAA T &, EIEMEL
WZEDVR—=F =2 " OFBAZFNEEORIMZ LV BT 5, 20X 5 72fiflde LT,
NYF =2 a VPR TLTHA RIA AbSNTEHEZRWH OO, Wilson HIZX-T,
kLAY AAE MDA-MD-453 |2 AR SSPED N> 7 = T —8 2 HE R S 72 MDA-kb2
MR A ST\ % (Wilson et al., Toxicol. Sci., 66, 69-81,2002), L7>L, MDA-kb2 #f
2 CHW B A7 MMTV (mouse mammary tumor virus) 7 B E—# —® ARE |X, AR D%
Th<IZNnaarFa s RZEER (GR) ITbSMEEHT 5720, AR & GR DX
HiskZ2v, 2323t LT, AR-EcoScreen™ #ild THW H L2 T v MRINZIR C3 Bin -7 '0
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F—4%—® ARE I, GR ~DJMEZIFE AV ERES T, o, T ¥ A= FORHHIC
U T AR-EcoScreen™ Hiifid{X, MDA-kb2 il L ¥ & B TH D Z L BAHE SN TN D
(Satoh et al., J. Health Sci., 51(5), 557568, 2005) ,

AR STTA {EDOZ gk /N Y 7 — v a allRid, B2 A% S 4172, 2010 422 OECD (4t
SNTZH T EIHOANY F—v g VEFICH LT, OECD E7 LEa—IZ XV ZRWE L7
DACEIE N DI T E M BBINAN) F—y g VRN ER SN L 2T T, BIOE
2ENY F— g BN ER ST,

F1 RN T — 3 UERERIE, 2004 4512 CERI AAHUL & 722> T, FEAEZE () (BT, K
e eed) . REEEE (k) (LUF, REREK L), B vxv7 7 2 V¥ —F (LIF,
2T &FET) OEN 4 g OB NN K0 FEhi S 7z,

Fo, SN Ty a VBRI DL S LR F—v g v b L TREREETHE S h
72 40 B OMIERE R A HV T ICCVAM 5 (ICCVAM, 2003) (23T in vitro AR TA 7
TABEEDT_DDOHEREME L L ORSHIEWE Y 2+ (ICCVAM U 2 ) & Dbk, #E
FEALFEIZ LY CERI THEM I N7z AR #EH 7B (NITE CHRIP TAH SN TWAH T —# % b
LT, 3V ER I WO NT) oA TODIL, WS —BRIIRIF ThH o7,

KRR TIE, Bt 1 BB L O a— M 4 WE O 5 WEIZOW T, Kl T
TAZA R T U I=A FRBROMNL U7 3 Bl R LRPEFEfE S 41, 7 2 =2 MR,
7o Z A=A MRBOWTICRE W TS BAF 2 N, fisx HESME R S iz,

H1EANYF— g VEEED OECD 7 L E 2 —(28B\V\ T, AR STTA ¥E1%, LB O
in vitro AR 7 A=A |« 72 A= MEZ T 208G L U CHIWE - IEfErESFHA
ENTZbDODENEHE N T—v a VR CTHIESNTEWEEN SHE (Ob7 A=A -7
VA A=A NEEWEIZA 2WE. | WEIIVWTALEETH o) LIRGA TR, Ik,
PEREARYE (PS) ARRET DEROZIME & L CEIRHR D ME RS DI 2 & 68N Y
T—va UREDREL, BINOE 2 BINY F— g RRBRDNEE S A7z,

BIANY F— 3 VERIIZHTZ Y . OECD VMG-NA A 2 3—D Ic X 0 4B & L
TAZAR < TR A=ZA NS S WENRES N, B 1R TFT—va - THRLR
7ZSOPIZBWTT A=A MY 77 Lo Aay hr— b LTRESNT- RIS 7Y HAE
NTAFRECTHDL LD, HirrhTI=AMEEY 77 L Aary ha—L b LT
Mestanolone (CAS: 521-11-9) 23 8&7E X7z,

BINOS 2 [N 7= a URERIT, FAE (AA) 226 DEFFIZ LY OECD VMG-NA A
VR — TR SN EE RESSMT) L & 722> CRERGHE 25K E L, EN 3 i



(CERI, f{EAALY:, ALMpEL A ENFSERT) . MESh 1 fisk (NIFDS, #E) o2z ks 2 7
2= RAPBRLEBENY T —a VRBRE LT3 LV BttSh, 72— X1 T 77 L
VAMPEORMEN T, 7 = — X 2 Ta— RMLEBmWE OREN Thi,

Fl T A=A RO 77 L LAWY L L THITZIZERIE S 4L72 Mestanolone D U 7 7
VR IAT I TIE, BN 3 RO 7 = — X 1 JER R A S L IZERIE S 4L, NIFDS D7 =
—X1RRB L7 ==X 2R THRAEAT TN B2 BN Y F— g URBRIZIB W TR
TAZAR - T A= MR E IR IC R R BEE RN, EREE ) RS
I, ARRBROEEN - BB R S,

B2RENYF—=a VREFIZOWTL, B1EINY F—a CVREEOBIMLESE LT
TG & & L HIT 2014 422 OECD ([ZHEH S 7z, TG RIZHOWTE, AU F— 3 U isfk
T LTWAEZEDORBRIEN 2N &6 AR-EcoScreen™ #lfu 2 FIIH L7z AR-STTA {EHUM
DTGHEELTIRESN, \LFEWED in vitro AR T A=A | « T X A=A MNEEZ BT
HAY ) == ZaERiE & LTSI O B, 2016 4212 OECD TG458 & L TRk L7z,

2. REED M
2-1  RBRIE OIS

1) BAyL R

ARRBIE TN W < ELED 5 H AR IERT 2L EEZHRR L. TOANEBLOH
Rt T oA ERBEEBTHZ L2 HE L TR I, AL, AR STTA IEIZZD—>
THEMED AR IZHEE L, 7= MEM. 2037 2 I =2 MEHZ " T{LFWE % A
7 ) —=2 73 5729HIC CHOKI Mifdlc b b AR ZHEFMICHEBLIT 577 A I K& ARE it
WCHRA NN T 2T —BBIBTERNE VAR —X—7 72 NEEA - BEFRBLI W, R
W % IR S E 7o ARTIEHIC L DR XL Y 7 =2 T —ERBIEOE(LE LY T 2 )
CEHBEELTREEENETL2HDOTH D,

2) FEYENE S
ROFIZHEET DRERD D,
a. HEAMAOMERFE L BB ML CRERIE T ] O LERH D, UEiFBREDORE
BNB, 96 7L TL— FHORRICESL ET, fMMNT T 2200 2 LNTH
— IR BRI DRRICHERE S U2 S e B 72, OECD TG458 T/ S U7 1528 J7 153
FOHEEREBFECTD I L, MIIREOFHE ;L2 EHED T, HEEMORNTT

15
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S o TRBNZAIFZ 2T TR MER D D,

b. LR O RRE  BEER YL 0 M T A 1 A CAR S T R 2 o> T B AR R o
5a-Dihydrotestosterone (DHT) Z #1Z[A—? 96 7 =/« 7L — K ETHIE L, ZiiZ
X9 HMXE & LTERT,

c. WBHRWE : BRMERERIIIX, e b L CHE S LD BN - oS RE 2 [H
RRCHIES 2 2 LN EETH D,

2-2 APk

1) ARG . AR STTA 35 THV % AR-EcoScreen™ fifiiL, s@filFIL S/t N AR %
N7 A=A MBLOT o F =2 FOWH Z M FTEEZR in vitro 52 T %, WIEIZEE
fig "TRE (DMSO LIS Z W2 556 6 & 5) 7R RGN E 28 T & 2 40 CIRH I
EAE W, 7ed6, AR B L T, A MERBCMIC 2 E TIEAN Y 7F—v g RN
T Lz AR SBIEMEALRBRIE N N2 in vivo (N—3 23— —3BR) LS Ci
BIRF T OECD TTG b anicMe—D R 7 ) —=0 7lRIETH 5,

BRI A D
T A=A MEMBIOT & A= MEHO & 2FWEIC LD AR 1T 5B D56
ECIEe <ERGIEMEAZMIE CE 5, BEEEMInA V238 Td 5 72 o SUR RO MR O fE
FRE B RS RIS L RIT T AREMEIIEETE R, 202 LT ROLBNIC SN S
AR WO THSIEENLETH S,
ERAELE OB AN D
a. REEHMM : AR STTA J£TIiX CHO-KI #ifdiZt b AR ZHFHICHRHEFHEI S &
AR-EcoScreen™ iz FIWNTT v A REME L TV D, —KRICE FOEEMINT
TR EROFREERS LORORFE L EHEICET 2 2 ERMbN TN D, ZORE
SR FEEL S H7- AR OFRBUZ L HLIBRERSZ LN THEND BIEDLZAZ I L
Te YR B 2 B CFEITE DI TR, o T, BB R WE ORI E RIS
TG THRESNZR (1FEHE) WEONIEIZ X > T AR U2 &Gl 2 24253
H D,
b. LAR—X—HET: ZOT vEARTIELVA—F—BIEFZ2EAL, ARIEHELIZ X
HVR—=FZ =Bz FREICIVEZT O, —HOMFWEIZ, VAR—F2—& LT
HNTWH LY 7 =T —BIEMEOZRRIFRE R 2 TTERILESIC L Bt (b



L <i3faratt) FOsZ2EET 2 TREM & 5, £72. ARE [ZHWDESNZ LY GR
MR Z TR T Z ERFHATI Y . AR-EcoScreen™ Hiffd THWHILTWD 7
v MADZIR C3 R 7 BE—%—0 ARE IZ2WThH, FEFITHNHDOD GR 7=
Z A MIEDRIERRENTWD, 7T =A MEHRBRIZE T AR FERFERT) 72 ik
BUSHEEDI DAL, TG458 O ANNEX 2 IR SN2 HIEIZ KD . AR FRiiE%
MR T 2 MEND D,

BRI E L O S
a.  YE(HBE 2 3 O T R A SN O ML FE OFHE, FICHIlaZ s — I TE TV D
MEIDDF =y 7 DRETHD,
b, AMRAZENIHE T = v 7 TORICARERET = v 7 TORERDH D,

2-3 AR STTA IEDHEE A
VR—=Z =T oA IZHBEDIERERE LT, LFBET 65,

T 2 MU SN T MO SUSMEZ MRS D720, 7'm b= Tik, JIEICHE
M3 2 Ml OMRENL 40 RETEBE I TS, AR-EcoScreen™ #fiiL, ik
B, ZETHDZ LIRS TWDA, FAROREFZRTHD ER STTA {ETHWS
HeLa-9930 flifia Tl%, HEDRRILLIN TdH o T HAREFO BRI L 2 SR tED
EERHEINTWD, ZRMEONER RS 7 2 ha/VIRENTZ 94T I T
A L CRBT 35607 L — MM L CiliTs S o 7o aE. Bl
EDOMREBLUNTH-> THE2ny b (7 my ) OO Z BT~ &
Th o,

3. NUF—va VRBRICHW T O R &

H1IEEONYF— g BT B E O DHT 2 51 5 WEIZHOWTT =2
MERHERBR L 7 o 2 T =2 MR E Sz, B0 2 [FIANY F— g URBRTIE
BIEHSITRRDT A=A N T o X IR MRENEN S WENERIR S, FEhg ST,
FERE LT, G20 F—a VRBRICED 7= - 7 Z2 A= M5 10 WED

HENFER S, WTLh 5 WEBGYE. 5 WEPREDE TH Y . BIEMEISITRY ENE
AT LOWEE EBITIEEOHVE L EEN TS, ARICELTIE, 7= FBLOT
VEIA=ZRANOMBGOIEMEAT DI EDRAONTWAIEFEMEIIRONTEBY, N T —

17



18

a YR ERSNTEWERTIHEV L 20 b0, RENREEHEIZENTND Z L
MOIFEIRSNTWE TR L s D,

4. RAEBREOT —& LEROH

B 1LEIONYF— g VRBRIZEBW T, S04 figk & T THENMTOILIZME X, BIEY
BE L TAESNZZDHT B L O = — NMEWE & L TREN Eln S iz 4 WE O 5 WE (7
A= MNGPE2 ME, T2 A=A Mgt 2 WE. 1 WEIERME) THY., Zhb SHED
HIERE R Z & &g NI L Ok ] B O F M 23T i 7=,

F2EONYTF—va VRBRICBWT, B4l e T THIEMThbILEWEIL, 7TH=
A MR TCIEGEE & U CHIE S 472 DHT & OF Mestanolone, &Mt FR#E & L CHIE
A17= Di(2-ethylhexyl)phthalate (DEHP)#5 K (V= — Rb#E & L CRIEN FEE SN S WE (5
PE 3 R, BB 2 WE) THhY, TUFI=A NRBRTIIBERE S L CHlES T
Hydroxyflutamide 33 J2 OY Bisphenol A, [2M:xIHEY'E & L CHIE &7z DEHP 3 L V= — Kb
WEELTNENERSNT S WE BIE3WE. BIE2WE) THh., a—NMemEL L
THIE SAL7245 5 WE ORER R 2 b &IZHisx N4 X OV sk M BB ORI 23T vz,

Fio, B 1EIANY F—2 a3 VERIZEN > TREREKIZCBW T T LAY F—v g Vil e
LU CHIED I S 4172 40 W (Table 1) ORER KA LIZ, ICCVAM U Z |~ TOILiREH
% &I L7z AR TAEZ3#E (ICCVAM, 2003) X° AR fE GRS R (NITE CHRIP) & D
BT,

[FFEDRERR THSH ER STTA EDONY 7 — 3 VBRIC AR CTHEDE R D 720 A8
ARTEME (7 A=A b« T A= P0TFI) 23T 2 ENMONTWMEFIEDIRS
NTNDHZ e, NYF—v g VRBRICHW LR LB EIL. BER RS RCATOR S &%
Z b EICATRER IR U RS - FEHOWEN BRI N THEB Y Z Y Th D LeMis b, &
2 FOANY F— g VB THE T O TAL S E OEER LOIEIC L 208 (AT e
A N, _RUEBVEBRE O T 2LAWES) 2OV T, TG458 IZH B Y A~ (Table
2-1,2-2) L LTRENTEY, ZLDOERITH - BRRHEOSEMEL LTEHTH
Do

5. WBR G IEOFINE
B1EIANY T =g URBRICBWTIE, BHERE & L CHIE S DHT 2 &8 SWE (7
I=R NG 2WE, T T =R N2 W, BRI WE) OB 4 iR 5 3 [



ORERF A b &M NI KO BB OFHE 23T, B - BRIHEIE O —BeRi

WD 100% Th o7, £/, 7 =2 MR TOBMHERENETH 5 Logio[PC10 (M)].

Logio[PC50 (M)]® CV fE (Table 3, 4) (T KT, TNEIIERN T 8.0, 7.1%., 4 sk 2K T
% 44, 45%., T2 I=A MM EBRO G EEHETH D Logio[linerIC30 (M)].
Logio[linerIC50 (M)] @ CV fii (Table 5, 6) 1T KT, TNEILHEHENT 5.9, 3.6%, 4 fEix
BRTIE, 9.0, 8.6% & EEMFMIZIHNT S BRAFRBIMIR I,

B2 ENYF—va VEBRICB VLT, 7= MaEBROER SNz S WEOSIN 4
fisk (23T % 3 BIOREREIRIZISIT D5 - BHHEIE, MiaxPEs L UM & I —BeR
100% T o7z, 7F=2 MEHRER TORGMHESEHETH S5 Logio[PC10 (M)]. Logio[PC50
(M)]® CV i (Table 7) 1 KT, ENEAUHEENT 3.8, 2.9%. 4 fisx A TIiX, 4.5, 1.5%

ERAFHIIC BV T H RAF R BB RSN,

T g A=A MRHRBRIZB W TIE, 1 ik (CERD TEBMEHE S D ~E 1 WEICHON
TRHEDOFRR TH -7 2 &bl N B 80~100%. fsx M B 95% &7 o7-, #ER
M= Lo T iR, N T =2 a VRBRAAT O iR & S Misk 2 U E 1L CUs R IER
Bha FEf L CIRIE L7z7od, RN B Leh o7 1 MEIZ OV TSR BER CORE

IERE MO X VIR o Teled Th o7, s TRV @i ToBMAE (1 [B)
7o JENE L 7oAn R, MM RR [RIARICBG IR OfE R A S o720 AR R A4 B8 Lo iErEL,

FN - MR L BIC—FE 100% Thol-, ZOMELZZIT T, e ha— L TiEkE
BEREICBITAEESRLE LT, Z220NENRO N THHEELITETEWEELRET S

TENLEFELWEORENEBIMENZ, T I =R MERERBROBMHERLLETH D
Logio[linerIC30 (M)]. Logio[linerIC50 (M)] @ CV f& (Table 8) X KT, TNZEHiRN T
2.5, 2.2%. CERI OBIIAER R Z 3072 4 figk 8D CVAEITR KT, 3.1, 2.6% & E&=H
FHPEICIR W TS RFRRR P RSN,

6. AEBRIEOIEMENE - (S

AR STTA JEIZ X 2 FHili#E ROEHEMEOBEED 2D, LAY F— g Uil E L TRER
T HEME S A7 40 WE OPERERZ FVTICCVAM U A & (ICCVAM, 2003) & Dbk, AR
fEiA RS (NITE CHRIP) OfEH (SLEIZIX, 31 WEPHWLNTE) & DR Thhi,
ICCVAM U 2 I (ICCVAM, 2003) (ZFEt S L7z LRGSR & & &2 LT3R E O in vitro AR
TA7 vEAICBIF LT A=A MKRT v Z A=A M LTOEREORRICBW L, 7=
= A MREREABROFER T, PCI0 ZGMHEHIESRMEL LG, 40 MED S B - ks
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PREIZ SRS SN TV D 34 WEIZOWTO—BEHRIL 91%, BELLRBETHLI LI TS
WEE G AOME TCO—ERIT 8% TH-7- (Table l BLTI9ZM), —J7, 7o ¥ Ad=2
Mg HERERCIE, 1C30 2t HERREL L2440 WE O 5 & ICCVAM & Ttk - 2
PEARAREICEE SN TV D 23 BEIZOWTO—EE T 87%., ICCVAM 5 Th% 5 < [tk
ThiHEINTWIYMEEET A0 WE TO—EEIL75% Th -7 (Table 1 IBL V10 Z[H),
7B, AR FEGHRBROMESR (NITE CHRIP) & OH#ZTIX, #EHRRT — ¥ B AFWRETH
7231 WE GEARUBRAERIE. BBt 24 WHE., BB TWETH-72) IZOWT ARSTTAIET
TAZAR T UL A=A MWTNDDREEOWE Q7T WE) BLOW T biEomE (4
WHE) LOWEPTOI, —BERIE 77.4%, X 91.7% & @V MED R SV, A H
W DIV EYE D 700 o T2 T D R B IZ O\ TIE 28.6% Tdh o 7= (Table 11,12 2R)

7. T—2DE

NYF—va VRBRICET 5 S MR R, U — KT AR ThHDH CERI OIEEMEMRGES R
T ADH L GLP (OECD Principle of Good Laboratory Practice, November 26, 1997) (Z &L L C
FEhi Sz,

8. MEBEDOAMME, RAL IS

1) AR STTA {EITFBEOI T HIBANTARICHEITEFME L AR L ORBICIEESLT T A=
kT2 IA=2 MEEZBRETE 2 888N TS, ICCVAM U 2 | (ICCVAM, 2003)
EDO—EPE, AR STTA IEDRES M, FERIEIZIRAFTH 0 | BIGIECHBEMEIZ D v v D
FERDPREN TV D,

2 LFWEDOT v Ra U iEEE LY 7 = U URIC IV ERIET 2RBRTH Y | [FIRFIZ
LERRSEL Y IvA LT - V72T —BIC LD MREEOEIE L35 2
L&D R CRIRR RN 23 FTRE Td 5 72 OFBRICIR 2 REM 23 < . 2 ofk

FWEDOAZ Y —=2 ZIZMN T 5,

3) LAR—F—L LTHWTWAO LY T =7 —BIHHICEEL 5.2 2L FWE Tl AR FEF:
B OO E S I X 0 Bt (b LB MISEER T2 RN H 508, £
O LT d, MlamtEfitE e L CRERRS LU ITAZ T -7 =T —8ITXY
AT AN P RE T & Do

4H AR N LIALFE DT v Ra 7 AGEO—R A7 ) —= v ZICHERABRHBR TH 5,

5) VML & L C/K=C Ethanol (>95%) & % M DMSO AW STV 5 A3, DMSO IZiEITIZ<



VI OWTIE, o AR RBE A MET L. Z403 AR-EcoScreen™ HifaIZ 228 L 7220
L AR L THERTORLERD D,
6) B AL Tl MDD E OI Y N HO W TR IEHITES | A% OB S5,
N HERNTR#ENTT FaF o7 3= MERIET7 v F =2 MEEREZRTWEIZS
WT, ARSTTA HEZ HWT ED & 9 IZFHIIT 2 7 OE B E TH 2,
8) AR STTA {EiX, A2 UV —=2 7 D7z ORBRIETH D | ALFEWE OLE MR AV 5 B
UL, A in vivo FATI R & ORGSR & P TEEDOAREEIZ OV TIRABITHIB 21T 5
REThH D,
9) —fXIZEFAHEAN LML, ZEMITEALLELGAE TH-ThH, MR I & IZEE 3
2%V DEAL KL D FTREME DN 8 D, AR-EcoScreen™ M@ IZ DWW T b | ffFE I O SUGHE
DB & D7 il % 2 Bl A EIHHERAE L C, BRI T 5 &0 R4 ENREE L, Fiz,
S 2R OS M () WEITH T 2062 R T L ICHERT 5 2 EPRETH D,
10) FERER) 20 sl BRERE DO ERENE 2 RGET 2 2 & BT, BRI 25 Z O MR Ol HIZH
D LM UK ERD HILD, RERUE ORI BEEIR T O ML OB EE & el L
TV T ORBENETH D Z L 2IRGET D K 5 esisk, 7o & LB T E COME
WREFATT D XL O IRBLEAEE LUy,

9. ZOMORERITIEOR LR I

NP ELAERIC SR D LB 2 b AR IZBL 2 REE LTk, MEET5WE

ZREA~OFREEERNETHESND, MEERTIHMEAWE L OMBEARES L7205
Ko, ZREPKMBIZEH L TWDZ ENREE LW, 20 HIZIEMAE 2 i L 7= 5/
F (cell-free) ZAFITH Y . FEEE, ZORTOREERITILATL VITOATWD, —FH, %
BREMEERZRTYWEIIZT T=A T U2 T=2 b3 0| Bz k&R TIX
FOXBNHETH 5, & 512, FEIER TORRITMIER E —H L2 En I wmEH %<,
MR OfE & ZHIE T 2’ FOFEEDNTEIN TS, KoT, #EadE D2 AR
& DMHANERZOWTITHIRRZF A L TR ZEBNEE LYY,

AR STTA ¥, AR ODEEEIEMZIRIRE T2 2 LICRY, TA=A - 7 ¥ A= MEH
DHEEZHETE D, RO LAR—2—7 vt A%, Aild MDA-kb2 #lifid Z bk O FE 4 D
Jl CHEET STV DD, BIRERTAY T =3 UET LT SaUBRRITEE Y,
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10. fm
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OECD-EDTA THE% &7z OECD Conceptual Framework for Testing and Assessment of Endocrine
Disrupters D L~V 2 |25 Y T 2 NGW< SLWBEDO A 7 ) — =0 73l A A 72slBrik & L
C OECD TG458 237 L7z,
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Table 1 AR STTA 7L XU F— g U RBRCTHIEN T 40 MEONIERE &

ICCVAM #75 & o b
No Chemical name ICCVAM AR-EcoScreen ‘
' Agonist | Antagonist | PC10? lin.IC30P

1 Diethylstilbestrol N P N P
2 Methyltrienolone (R1881) P N P N
3 Cyproterone acetate P P P P
4 Fluoxymestrone P N P N
5 Dexamethasone P N' P N
6 17p-Estradiol P P P P
7 Flutamide N P N P
8 Medroxyprogesterone acetate P N P N
9 Testosterone P N P N
10 | 4-Androstenedione P N' P N
11 | Di-n-butyl phthalate N N' N N
12 | Diethylhexyl phthalate N N' N N
13 | 5a-Dihydrotestosterone P N' P N
14 | Estrone P N' P P
15 | Linuron P P P P
16 | p,p’-Methoxychlor N P N N
17 | Spironolactone P P P P
18 | Sodium azide N' N' N N
19 | 4-tert-Octylphenol N P N P
20 | Procymidone N P N P
21 | p-n-Nonylphenol N N' N P
22 | Bisphenol A N P N P
23 | Progesterone P P P P
24 | pp-DDE P P N P
25 | Finasteride N' N' N P
26 | Hydroxyflutamide P P N P
27 | 4-Hydroxytamoxifen N N' N P
28 | Actinomycin D N' N' P N
29 | Vinclozolin N P N P
30 | Atrazine N N N N
31 | Mifepristone P P P P
32 | Fluoranthene P P P P
33 | Kepone N P N N
34 | op-DDT N P N N
35 | Corticosterone N N' P N
36 | 17a- Ethinyl estradiol N N' N P
37 | Ketoconazole N' N' N P
38 | Methyl testosterone P N' P N
39 | 12-O-Tetradecanoylphorbol-13-acetate N' N' N N
40 | 2,4,5-Trichlorophenoxyacetic acid N' N' N P

P: positives, N: negatives, N': anticipated negatives
a: Agonist activity based on PC10 (10% activity of the positive control response),
b: Antagonist activity based on lin.IC30 (30% inhibition of the spiked-in (500 pM of DHT) response)

¥ BELHR) D Table 8



Table 2-1 OECD TG458 |[Z/R & 72 AR STTA 7 F =2 FRABRE AT Y 2 k
logPCio"" | logPCsp!" | Chemical
Substance Name CASRN | Class' | 87" 08 150 emlcza Product Class*
M) ™) Class
-12.08 -11.03 Steroid, .
5a-Dihydrotestosterone | 521-18-6 P 087 ~9.00 noenrlc))llleno lic Pharmaceutical
-10.92 -10.15 Steroid
Mestanolone 521-11-9 P 1041 996 nozr;))lie’nolic Pharmaceutical
-10.42 -9.46 Steroid
Testost 58-22-0 p ’ Ph tical
estosterone 973 806 nonphenolic armaceutica
-7.74 -5.34 Steroid
17B-Estradiol 50-28-2 p eroie, Pharmaceutical
~-6.75 ~-4.88 phenolic
Medroxyprogesterone -9.64 -8.77 Steroid, .
71-58-9 P Ph. tical
17-acetate ~-8.89 ~-8.37 nonphenolic armaceutica
Steroid
17a-Ethinyl estradiol | 57-63-6 N - eroIe Pharmaceutical
phenolic
Butylbenzyl phthalate 85-68-7 - Phthalate Plasticizer
Chemical
Di(2-ethylhexyl)phthalate | 117-81-7 N - Phthalate intermediate;
Plasticizer
. . Pharmaceutical
Hydroxyflutamide 52806-53-8 N - Anilide i
metabolite
Chemical
Bisphenol A 80-05-7 N - Bisphenol | oo
intermediate

Abbreviations: CAS RN: Chemical Abstracts Service Registry Number, M: molar, P: Positive, N: Negative
! Validation report of Androgen Receptor (AR)-Mediated Stably Transfected Transcriptional Activation (AR STTA)
Assay to Detect Androgenic and Anti-androgenic Activities (2)
2 Substances were assigned to one or more chemical classes using the U.S. National Library of Medicine’s Medical
Subject Headings (MeSH), an internationally recognized standardized classification scheme (available at
http://www.nlm.nih.gov/mesh).

3 Substances were assigned to one or more product classes using the U.S. National Library of Medicine’s Hazardous
Substances Data Bank (available at http:/toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB).

* 1ogPC10/50: The logio(concentration of chemical) induce 10% or 50%, respectively, of activity of the positive control

response.

¥ BEILHREB) D Table 2-1
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Table 2-2 OECD TG458 |Z7R &7~ ARSTTA 7> % =2 NRBREAME Y A k

log IC30 " log ICso * Chemical
Substance Name CASRN | Class' | % (M;O o8 (M)S ’ CT:;;cza Product Class
-8.37 -7.80 Pharmaceutical
Hydroxyflutamid 52806-53-8 P Anilid
yaroxyHiamice ~ 641 ~ 617 | OMEE metabolite
-7.52 -7.05 Chemical
Bisphenol A -05- P Bisphenol
1SPACHO 80-05-7 ~-4.48 ~-429 1Sprieno intermediate
-6.20 -5.66
Flutamide 13311-84-7 P 569 543 Anilide Pharmaceutical
-5.77 -5.44
Prochl 47-09- P Imi 1 Pestici
rochloraz 67747-09-5 547 512 midazole esticide
-6.83 -6.47
Vinclozolin 50471-44-8 P 630 585 Organochlorine | Pesticide
. Steroid, .
So-Dihydrotestosterone 521-18-6 N - ) Pharmaceutical
nonphenolic
Steroid, .
Mestanolone 521-11-9 N - ) Pharmaceutical
nonphenolic
Chemical
Di(2-ethylhexyl)phthalate | 117-81-7 N - Phthalate intermediate;
Plasticizer
Triazine;
Atrazine 1912-24-9 N - Aromatic Pesticide
amine
6-Propyl-2-thiouracil 51-52-5 N - Pyrimidines Pharmaceutical

Abbreviations; CAS RN: Chemical Abstracts Service Registry Number, M: molar, P: Positive, N: Negative
! Validation report of Androgen Receptor (AR)-Mediated Stably Transfected Transcriptional Activation (AR STTA)
Assay to Detect Androgenic and Anti-androgenic Activities (2)
2 Substances were assigned to one or more chemical classes using the U.S. National Library of Medicine’s Medical

Subject Headings (MeSH),

http://www.nlm.nih.gov/mesh).

an internationally recognized standardized classification scheme (available at

3 Substances were assigned to one or more product classes using the U.S. National Library of Medicine’s Hazardous

Substances Data Bank (available at http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB).
* 10gIC30/50: The logio concentration of chemical cause 30% or 50% inhibition, respectively, of the spiked-in (500 pM

of DHT) response.

¥ BEICHERB) D Table 2-2




Table3 # 1E/SY F— 3 L 3BRICHIT 5 ARSTTA 7 T=% h 7 v A1 Logo[PC10 (M)*]
D FFELME

Log, [PCIOM) ]

Test Substance Test vial No. Laboratory Trial D intra-Lab inter-Lab
“8 Njean SE__SD__CV____Mean _SE__SD__CV
1 _
1 CERI 2 - - - -
3 -
1 -5.06
2 sumitomo 2 - -5.06 - - -
Hydroxyflutamide T - -5.06 - - -
3 otsuka 2 - - - - -
3 -
1 N
4 kaneka 2 - - - - -
3 -
1 -10.82
5 2 -10.81  -10.79 0.02 0.03 -0.3
CERI 3 -10.76
1 <-11.00
6 sumitomo 2 <-11.00 <-11.00 - - -
. 3 <11.00
Methyltrienolone (R1881) 1 082 -10.76  0.04 0.08 -0.7
7 otsuka 2 -10.81  -10.81 0.00 0.01 -0.1
3 -10.81
1 -10.69
8 kaneka 2 -10.63  -10.67 0.02 0.03 -0.3
3 -10.68
1 -
9 CERI 2 - - - - -
3 -
1 N
10 sumitomo 2 - - - - -
Diethylhexyl phthalate ? = -5.33 - - -
11 otsuka 2 - - - - -
3 -
1 -5.33
12 kaneka 2 - -5.33 - - -
3 -
1 _
13 CERI 2 - - - - -
3 -
1 -
14 sumitomo 2 - - - - -
Bisphenol A ? - - - - -
15 otsuka 2 - - - - -
3 -
1 -
16 kaneka 2 - - - - -
3 -
1 -10.91
2 -10.81
DHT CERI 3 -10.70 -10.77  0.06 0.11 -1.0
4 -10.66
1 -9.92
DHT sumitomo 2 -11.37  -1093 051 0.88 -8.0
5a-Dihydrotestosterone ? :}}32 -11.03 024 048 -44
2 -11.72
DHT otsuka 3 1172 -11.75 0.03 0.05 -04
4 -11.82
1 -10.67
DHT kaneka 2 -10.71  -10.69 0.06 0.11 -1.1
3 -10.70
MAX 0.51 0.88 -0.1 0.24 048 -0.7
MIN 0.00 0.01 -8.0 0.04 0.08 -44
Ave. 0.10 0.18 -1.6 0.14 028 -2.6

* PC10 (M):The concentration(M) of chemical induce 10% of activity of the positive control(10 nM of DHT) response.

¥ 2F () D Table 18
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Table4 ZH1[EINY F— 3 BRI 1T 5 ARSTTA 7 Z=A b7 w4 Logi[PC50 (M)*]
D FHNE

Log,o [PC50 (M) ]

Test Substance Test vial No. Laboratory Trial Data intra-Lab inter-Lab
Mean  SE SO CV Mean _ SE SD CV
1 R
1 CERI 2 - - - - -
3 R
1 R
2 sumitomo 2 - - - - -
Hydroxyflutamide ? : - - - -
3 otsuka 2 - - - - -
3 -
1 R
4 kaneka 2 - - - - -
3 -
1 -9.87
5 CERI 2 -9.92 -9.83  0.06 0.11 -I.1
3 -9.71
1 <-11.00
6 sumitomo 2 -1041  -1039 0.02 0.02 -0.2
Methyltrienolone (R1881) 30 993 018 036 3.7
7 otsuka 2 -9.99 -9.98 001 002 -02
3 -9.95
1 -9.53
8 kaneka 2 -9.47 -9.52 0.02 004 -04
3 -9.55
1 R
9 CERI 2 - - - - -
3 -
1 R
10 sumitomo 2 - - - - -
Dicthylhexyl phthalate f - ; -
11 otsuka 2 - - - - -
3 -
1 R
12 kaneka 2 - - - - -
3 -
1 R
13 CERI 2 - - - - -
3 R
1 R
14 sumitomo 2 - - - - -
Bisphenol A ? - - - - -
15 otsuka 2 - - - - -
3 -
1 R
16 kaneka 2 - - - - -
3 -
1 -9.97
2 -10.11
DHT CERI 3 968 -9.85 011 023 -23
4 -9.65
1 -9.27
DHT sumitomo 2 -1047 -10.09 041 0.72 -7.1
. 3 -10.54
5a-Dihydrotestosterone 1 047 -10.07 023 045 -45
2 -1048
DHT otsuka 3 1077 -10.69 0.14 027 -2.6
4 -11.05
1 -9.62
DHT kaneka 2 -9.67 -9.65 006 011 -1.2
3 -9.65
MAX 041 072 -02 023 045 37
MIN 0.01 0.02 -7.1 0.18 036 -45
Ave. 0.11 0.19 -1.9 020 041 4.1

* PC50 (M): The concentration(M) of chemical induce 50% of activity of the positive control(10 nM of DHT)

response.
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Table 5 % 1 BN FT— g v

RERIZBIT D AR STTA 7o XA T=RA T vt A

Logo[linearIC30(M)*]? 5 B4

Logo [ 1inIC30 (M) ]

Test Substance Test vial No. Laboratory Trial Data intra-Lab inter-Lab
Mean _ SE SD CV Mean _ SE SD CV
1 771
1 CERI 2 754 -7.57 007 013 -17
3 -746
1 -7.55
2 sumitomo 2 -6.78 -7.07 024 042 -59
Hydroxyflutamide i :2:22 764 027 054 -7.1
3 otsuka 2 -7.51 -7.53  0.05 0.09 -1.2
3 -746
1 -843
4 kaneka 2 -852 838 0.09 016 -1.9
3 -820
1 n.e.
5 CERI 2 n.e. - - - -
3 n.e.
1 n.e.
6 sumitomo 2 n.e. - - - -
Methyltrienolone (R1881) ? v 546 - - -
7 otsuka 2 ne. -5.46 - - -
3 -5.46
1 n.e
8 kaneka 2 - - - - -
3 -
1 -
9 CERI 2 - - - - -
3 -
1 N
10 sumitomo 2 - - - - -
Diethylhexyl phthalate ? - - - - -
11 otsuka 2 - - - - -
3 -
1 N
12 kaneka 2 - - - - -
3 -
1 n.e.
13 CERI 2 -581 -5.74 0.06 0.09 -1.6
3 -5.68
1 -5.61
14 sumitomo 2 -5.63 -5.63 0.01 002 -04
. 3 -5.66
Bisphenol A T 572 -598 027 054 9.0
15 otsuka 2 -580 -5.77 0.02 004 -0.7
3 579
1 -6.80
16 kaneka 2 -672 -6.78 0.03 0.06 -0.9
3 -6.84
1 _
DHT CERI 2 - - -
3 -
1 N
DHT sumitomo 2 - - - - -
3 -
Sa-Dihydrotestosterone 1 - - - - -
DHT otsuka § . - - - -
4 -
1 N
DHT kaneka 2 - - - - -
3 -
MAX 024 042 -04 027 054 -7.1
MIN 0.01 0.02 -5.9 027 054 -9.0
Ave. 0.07 0.13 -1.8 027 0.54 -8.1

n.e. : not evaluated for cytotoxicity

* linearIC30(M): The concentration(M) of chemical cause 30% inhibition of the spiked-in (500 pM of DHT) response.

¥ BELHRQ) D Table 21

29



30

Table 6 % 1 BHANUFT— g v

REBRIZHB T D AR STTA 7o A=A 7 v & A
Logo[linearIC50(M)*]? - B4

Logo [ 1inIC50 (M) |

Test Substance Test vial No. Laboratory Trial Dats intra-Lab inter-Lab
@ TMean SE__SD CV_ Mean SE_SD_CV
1 727
1 2 712 -7.13 008 0.14 -1.9
CERI 3 -7.00
1 -6.96
2 sumitomo 2 -6.51 -6.69 0.14 024 -3.6
. 3 -6.39
Hydroxyflutamide 1 726 -7.19 023 046 -64
3 otsuka 2 -7.16  -7.15 0.07 0.12 -1.7
3 -7.01
1 -7.87
4 kaneka 2 -782 -7.81 0.04 0.07 -0.9
3 173
1 n.e.
5 CERI 2 n.e. - - - -
3 n.e.
1 n.e.
6 sumitomo 2 n.e. - - - -
Methyltrienolone (R1881) ? v 520 - - -
7 otsuka 2 ne. -5.22 - - -
3 522
1 n.e
8 kaneka 2 - - - - -
3 -
1 -
’ CERL 2 -~ T~
1 N
10 sumitomo 2 - - - - -
Diethylhexyl phthalate ? - - - - -
11 otsuka 2 - - = - -
3 -
1 N
12 kaneka 2 - - - - -
3 -
1 n.e.
13 CERI 2 554 544 011 015 -238
3 -533
1 -538
14 sumitomo 2 -5.25 -531 0.04 0.06 -1.2
. 3 =530
Bisphenol A | 545 -5.65 024 049 -86
15 otsuka 2 -551 -548 0.02 0.03 -0.6
3 548
1 -638
16 kaneka 2 -634 -637 0.02 003 -05
3 -6.40
1 _
DHT CERL 2 - - - - -
3 -
1 N
DHT sumitomo 2 - - - - -
3 -
Sa-Dihydrotestosterone 1 - - - - -
DHT otsuka § . - - - -
4 -
1 N
DHT kaneka 2 - - = - -
3 -
MAX 0.14 024 -05 024 049 -64
MIN 0.02 0.03 -3.6 023 046 -8.6
Ave. 0.06 0.11 -1.7 024 047 -7.5

n.e. : not evaluated for cytotoxicity

* linear|C50(M):The concentration(M) of chemical cause 50% inhibition of the spiked-in (500 pM of DHT) response.
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Table 7 252 BN 5 —3 3 VRBRIZEIT 5 ARSTTA 7 2= v 7 v A OFIM

Log

Mean

Log

Mean

Lab l;‘;“ PCI0 SD  PC50  SD | Decision
’ ™) %CV ™) %CV
17a-Ethinyl estradiol CERI 1 ND ND
CAS:57-63-6 2 ND ND Negative
3 ND ND
sumitomo 1 ND ND
2 ND ND Negative
3 ND ND
hokkaido 1 ND ND
2 ND ND Negative
3 ND ND
NIFDS 1 ND ND
2 ND ND Negative
3 ND ND
For 4 labs Mean
SD ND ND Negative
CV%
17B-Estradiol CERI 1 -7.63 -7.63 ND
CAS:50-28-2 2 -7.67 0.03 ND Positive
3 -7.60 0.43% ND
sumitomo 1 -7.24 -7.23 ND
2 -7.19 0.04 ND Positive
3 -7.27 0.58% ND
hokkaido 1 -7.74 -1.72 -5.33 -5.27
2 -1.73 0.02 -5.34 0.12 | Positive
3 -7.70 0.30% -5.13 2.29%
NIFDS 1 -7.05 -6.96 -4.93 -4.99
2 -7.08 0.19 -4.88 0.15 | Positive
3 -6.75 2.67% -5.15 2.94%
For 4 labs Mean -7.39 -5.13
SD 0.33 0.19 Positive
CV% | 4.50% 3.80%
Butylbenzyl phthalate CERI 1 ND ND
CAS:85-68-7 2 ND ND Negative
3 ND ND
sumitomo 1 ND ND
2 ND ND Negative
3 ND ND
hokkaido 1 ND ND
2 ND ND Negative
3 ND ND
NIFDS 1 ND ND
2 ND ND Negative
3 ND ND
For 4 labs Mean
SD ND ND Negative
CV%

ND: Not determined
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Table 7 (continued)

Log Mean Log Mean .
Lab ID IC30 SD I1C50 SD Decision
™M) CV% ™) CV%
Medroxyprogesterone 17-acetate CERI 1 -8.94 -8.93 -8.45 -8.46
CAS:71-58-9 2 -8.93 0.02 -8.50 0.03 | Positive
3 -8.90 0.23% -8.44 0.38%
sumitomo 1 -8.92 -8.91 -8.44 -8.42
2 -8.91 0.02 -8.45 0.04 | Positive
3 -8.89 0.18% -8.37 0.51%
hokkaido 1 -9.64 -9.38 -8.77 -8.71
2 -8.98 0.35 -8.62 0.08 | Positive
3 -9.52 3.76% -8.72 0.89%
NIFDS 1 -8.95 -9.11 -8.51 -8.57
2 -9.00 0.24 -8.58 0.06 | Positive
3 -9.39 2.63% -8.63 0.69%
For 4 labs Mean -9.08 -8.54
SD 0.27 0.13 Positive
CV% | 2.96% 1.47%
Testosterone CERI 1 -9.83 -9.89 -9.28 -9.30
CAS:58-22-0 2 -9.98 0.08 -9.35 0.04 | Positive
3 -9.85 0.82% -9.28 0.41%
sumitomo 1 -9.85 -9.84 -9.24 -9.23
2 -9.84 0.00 -9.20 0.02 | Positive
3 -9.84 0.03% -9.24 0.24%
hokkaido 1 -1042  -10.32 -9.46 -9.41
2| -10.17 0.13 -9.37 0.05 | Positive
3| -10.36 1.24% -9.39 0.54%
NIFDS 1 -9.77 -9.75 -9.13 -9.07
2 -9.75 0.02 -9.10 0.09 | Positive
3 -9.73 0.24% -8.96 0.99%
For 4 labs Mean -9.95 -9.25
SD 0.24 0.14 Positive
CV% | 237% 1.50%

¥ BELHRQR)D Table 17




Table8 ZHE2EANY F— g VRBRIZEIT S ARSTTA T V&2 A=A M7 v A OFERME

Log Mean Log Mean .
Lab ID IC30 SD IC50 SD Decision
™) CV% ™M) CV%
6-Propyl-2-thiouracil CERI 1 ND ND
CAS:51-52-5 2 ND ND Negative
3 ND ND
Add ND ND Negative
sumitomo 1 ND ND
2 ND ND Negative
3 ND ND
hokkaido 1 ND ND
2 ND ND Negative
3 ND ND
NIFDS 1 ND ND
2 ND ND Negative
3 ND ND
For4labs Mean
SD ND ND Negative
CV%
Atrazine CERI 1 ND ND
CAS:1912-24-9 2 ND ND Negative
ND ND
Add ND ND Negative
sumitomo 1 ND ND
2 ND ND Negative
3 ND ND
hokkaido 1 ND ND
2 ND ND Negative
3 ND ND
NIFDS 1 ND ND
2 ND ND Negative
3 ND ND
For 4 labs Mean
SD ND ND Negative
CV%
Flutamide CERI 1 -5.96 -6.14 ND
CAS:13311-84-7 2 -6.13 0.15 ND Positive
3 -6.15 2.45% ND
Add | -6.33 -5.82 Positive
sumitomo 1 -5.96 -5.97 -5.57 -5.60
2 -5.88 0.09 -5.57 0.05 Positive
3 -6.07 1.57% -5.66 0.87%
hokkaido 1 -5.71 -5.74 -5.43 -5.47
2| -5.81 0.06 -5.53 0.05 Positive
3 -5.69 1.10% -5.44 0.96%
NIFDS 1 -6.20 -6.04 -5.66 -5.61
2 -5.96 0.14 -5.58 0.05 Positive
3 -5.95 2.31% -5.58 0.82%
For 4 labs Mean -5.96 (-5.98)* -5.56 (-5.58)
SD 0.16 (0.19)* 0.08 (0.11) | Positive
CV% | 2.74%  (3.14%)* | 1.44%  (1.99%)

ND: Not determined
*Values in parenthesis are overall Mean, SD and CV% containing additional trial by CERI.
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Table 8 (continued)

Log Mean Log Mean .
Lab ID 1C30 SD IC50 SD Decision
™) CV% ™) CV%
Prochloraz CERI 1 ND ND
CAS:67747-09-5 2 ND ND Negative
3 ND ND
Add | -5.77 -5.77 -5.44 -5.44 Positive
sumitomo 1 -5.58 -5.60 -5.22 -5.25
2| -5.65 0.05 -5.33 0.06 Positive
3 -5.56 0.89% -5.21 1.23%
hokkaido 1 -5.54 -5.53 -5.27 -5.26
2 -5.59 0.06 -5.30 0.05 Positive
3 -5.47 1.14% -5.20 1.04%
NIFDS 1 -5.53 -5.53 -5.15 -5.14
2 -5.52 0.01 -5.12 0.02 Positive
3 -5.54 0.16% -5.16 0.36%
For 4 labs Mean -5.55 (-5.57)* -5.22 (-5.24)
SD 0.05 (0.08)* 0.07 (0.10) | Positive
CV% | 0.92%  (1.48%)* | 1.36%  (1.87%)
Vinclozolin CERI 1 -6.44 -6.46 -6.07 -6.10
CAS:50471-44-8 2 -6.45 0.03 -6.04 0.05 Positive
3 -6.46 0.48% -6.14 0.82%
Add | -6.51 -6.14 Positive
sumitomo 1 -6.42 -6.38 -5.96 -5.92
2 -6.39 0.04 -5.95 0.06 Positive
3 -6.34 0.62% -5.85 0.96%
hokkaido 1 -6.46 -6.40 -6.10 -6.07
2 -6.42 0.07 -6.12 0.07 Positive
3 -6.32 1.09% -6.00 1.09%
NIFDS 1 -6.83 -6.70 -6.47 -6.31
2 -6.65 0.11 -6.25 0.14 Positive
3 -6.62 1.67% -6.21 2.17%
For4labs Mean | -6.48 (-6.49) -6.10 (-6.10)
SD 0.17 (0.14) 0.19 (0.16) | Positive
CV% | 2.63% (2.18%) 3.08%  (2.55%)

ND: Not determined

*Values in parenthesis are overall Mean, SD and CV% containing additional trial by CERI.
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Table 9 AR STTA 'L ANU F— g VRAGERER (7 F=Z FIlIE) & ICCVAM Report (2003)
TR S NS IRWE O b

vs. ICCVAM
120%
100%
80%
60% [
40% |
20%
0% —
PC50 PC40 PC30 PC20 PC10 PC5
—e— Concordance Sensitivity
—o— Specificity False positive rate
—o— False negative rate
PC50 PC40 PC30 PC20 PC10 PC5
Concordance 73.5% 73.5% 76.5% 79.4% 91.2% 91.2%
Sensitivity 50.0% 55.6% 61.1% 66.7% 88.9% 88.9%
Specificity 100.0% 93.8% 93.8% 93.8% 93.8% 93.8%
False positive rate 0.0% 6.3% 6.3% 6.3% 6.3% 6.3%
False negative rate 50.0% 44.4% 38.9% 33.3% 11.1% 11.1%

¥ 2B O Table9

Table 10 AR STTA 'L NI F— 3 VHIERER (7% 2= MilZE) & ICCVAM Report
(2003) T/RESNT=ZHYE O ik
vs. ICCVAM
120%
100% ¢ < )
80%
60% |-
40% |
200/0 I : : :
0% !
IC50 IC40 IC30
—e— Concordance Sensitivity
—o— Specificity False positive rate
—o—False negative rate
Lin. IC50 | Lin. IC40 | Lin. IC30
Concordance 87.0% 87.0% 87.0%
Sensitivity 83.3% 83.3% 83.3%
Specificity 100.0% 100.0% 100.0%
False positive rate 0.0% 0.0% 0.0%
False negative rate 16.7% 16.7% 16.7%

¥ BELHR) D Table 11
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Table 11 AR fif & lBRME R & AR STTA O ELig
AR STTA Sum
P/P! P/N' N/P'! N/N'!
8
Cyproterone 7 7
acetate, Fluoxymesterone, . .
Dexamethasone, Hydroxymethylprogesterone Dlethylstlll?estrol,
) Flutamide, 2
5 17B-Estradiol, acetate, Methoxychlor.
P Estrone, Testosterone, Y ? 4-Hydroxytamoxifen, 24
. . . 4-tert-Octylphenol,
Linuron (= Androstenedione, Bisphenol A Kepone
AR Lorox), Sa-Dihydrotestosterone, SP,_%BE >
Bindi Spironolactone, Corticosterone, E thp P les tra’diol
nding Progesterone, 170-Methyltestosterone vy
Assay RU-486
5
Dibutyl phthalate,
2 Procymidon, 2
N 0 0 p-n-Nonylphenol, DEHP, 7
Vinclozolin, Atrazine
2.,4,5-Trichlorophenoxyacetic
acid
8 7 12 4 31
Concordance: [(8+7+7)+2]/31 = 77.4%
Sensitivity: (8+7+7) /24 = 91.7%
Specificity: 2/7= 28.6%

!': P(Positive) or N(Negative) of Agonist assay/Antagonist assay of AR STTA.

2 P(Positive) or N(Negative) of AR binding assay

¥ BELHEQ) O Table 13




Table 12 AR #5433 B & AR STTA 1 ED(LFWE = & O H b

AR RBA AR STTA ICCVAM Max conc.
Chemical Name CAS No AR_RBA%' -
B P/N 2 Ago Atg Ago | Atg (mM)
Diethylstilbestrol 56-53-1 0.0136 P N P N 0.1
Cyproterone acetate 427-51-0 12.1 P P P P P 0.1
Fluoxymesterone 76-43-7 6.04 P P N P 0.1
Dexamethasone 50-02-2 0.0393 P P P P N' 1
17B-Estradiol 50-28-2 6.6 P P P P 1
Flutamide 13311-84-7 0.0812 P N P N P 1
Hydroxymethylprogesterone acetate 71-58-9 51 P P N P N 0.01
Testosterone 58-22-0 68.5 P P N P N 1
4-Androstenedione 63-05-8 0.644 P P N P N' 0.1
Dibutyl phthalate 84-74-2 N.D. N N P N N' 1
Di-sec-octyl phthalate 117-81-7 N.B. N N N N N' 1
Sa-Dihydrotestosterone 521-18-6 105 P P N P N 0.1
Estrone 53-16-7 0.113 P P P P N' 0.1
Linuron 330-55-2 0.0259 P P P P P 1
p,p'-Methoxychlor 72-43-5 0.0159 P N P N P 1
Spironolactone 52-01-7 3.08 P P P P P 1
4-tert-Octylphenol 140-66-9 0.0125 P N P N P 1
Procymidon 32809-16-8 N.B. N N P N P 0.1
p-n-Nonylphenol 104-40-5 N.B. N N P N N' 1
Bisphenol A 80-05-7 0.0301 P N P N 1
Progesterone 57-83-0 3.59 P P P P 0.1
p.p-DDE 72-55-9 0.0497 P N P P 0.1
4-Hydroxytamoxifen 68047-06-3 0.0543 P N N N N' 0.1
Vinclozolin 50471-44-8 N.D. N N P N P 1
Atrazine 1912-24-9 N.B. N N N N 1
RU-486 84371-65-3 9.08 P P P P 1
Kepone 143-50-0 0.0186 P N N N 0.1
Corticosterone 50-22-6 0.299 p P N N N' 1
17a-Ethynyl estradiol 57-63-6 0.482 P N P N N' b
17a-Methyltestosterone 58-18-4 78.8 P P N P N' 0.1
2,4,5-Trichlorophenoxyacetic acid 93-76-5 N.B. N N P N' N' 1

': AR_RBA% : AR Relative Binding Activity
N.D. Hot ligand was replaced only 20-50% and IC50 was not calculated.

N.B.: Hot ligand was not replaced greater than 20%.

2. AR_RBA P/N : P(Positive) or N(Negative) judgement by AR binding assay based on AR_RBA%

% ZE () O Table 14
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OECD GUIDELINE FOR THE TESTING OF CHEMICALS

Stably Transfected Human Androgen Receptor Transcriptional Activation Assay for Detection
of Androgenic Agonist and Antagonist Activity of Chemicals

INTRODUCTION

1. The OECD initiated a high-priority activity in 1998 to revise existing, and to develop new, Test
Guidelines for the screening and testing of potential endocrine disrupting chemicals. The OECD
Conceptual Framework for testing and assessment of potential endocrine disrupting chemicals
comprises five levels, each level corresponding to a different level of biological complexity (1).
The Stably Transfected (ST) human Androgen Receptor (AR) Transcriptional Activation (TA)
assay for detection of androgenic agonist and antagonist activity of chemicals (AR STTA) using
the AR-EcoScreen™ cell line (2) is included in level 2 for "in vitro assays providing data about
selected endocrine mechanism(s)/pathway(s) (Mammalian and non mammalian methods)" (1).

2. Invitro TA assays are based upon the production of a reporter gene product induced by a chemical,
following binding of the chemical to a specific receptor and subsequent downstream transcriptional
activation. TA assays, using activation of reporter genes, are screening assays that have long been
used to evaluate the specific gene expression regulated by specific nuclear receptors, such as the
estrogen receptors (ERs) and androgen receptors (AR) (3) (4) (5) (6). They have been proposed for
the detection of nuclear receptor-mediated transactivation (3) (4) (7).

3. The AR STTA test method has been validated by collaboration of the Chemicals Evaluation and
Research Institute (CERI) and the National Institute of Health Sciences (NIHS) in Japan with
support of the study management team from the OECD validation management group for non-
animal testing (2). The AR STTA test method provides concentration-response data for substances
with in vitro AR agonist or antagonist activity (2), which may be used for screening and
prioritisation purposes and can also be used as mechanistic information in a weight of evidence
approach.

4. Definitions and abbreviations used in this Test Guideline are described in Annex 1.

INITTAL CONSIDERATIONS AND LIMITATIONS

5. Androgen agonists and antagonists act as ligands for AR through AR binding, and may activate or
inhibit the transcription of androgen responsive genes. This interaction may have the potential to
trigger adverse health effects by disrupting androgen-regulated systems. This Test Guideline

1
© OECD, (2016)
You are free to wuse this material subject to the terms and conditions available at
http://www.oecd.org/termsandconditions/.

This Guideline was adopted by the OECD Council by written procedure on 29 July 2016 [C(2016)103].
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describes an assay that evaluates transcriptional activation and inhibition of AR-mediated
responses. This process is considered to be one of the key mechanisms of possible endocrine
disruption related health hazards, although there are also other important endocrine disruption
mechanisms. These include (i) actions mediated via other nuclear receptors linked to the endocrine
system and interactions with steroidogenic enzymes, (ii) metabolic activation or deactivation of
hormones, (iii) distribution of hormones to target tissues, and (iv) clearance of hormones from the
body. This Test Guideline exclusively addresses transcriptional activation and inhibition of an
androgen-regulated reporter gene by binding to the human AR, and therefore it should not be
directly extrapolated to the complex in vivo situation of androgen regulation of cellular processes.
In addition, the assay is only likely to inform on the activity of the parent molecule bearing in mind
the limited metabolising capacities of the in vitro cell systems.

This test method is specifically designed to detect human AR-mediated transcriptional activation
and inhibition by measuring luciferase activity as the endpoint. However, substance-dependent
interference with luminescence signals are known to occur due to over-activation or inhibition of
the luciferase reporter gene assay system (8) (9) (10). It is therefore possible that such interference
with the luciferase reporter gene may also occur in the AR STTA luciferase assay systems. This
should be considered when evaluating the data.

This cell line has been developed to have minimal glucocorticoid receptor (GR)-mediated
response, however, a limitation with respect to AR selectivity is the potential for GR cross talk (11)
(12). In certain cases this may result in substances that activate GR being classified positive in this
assay. When further investigation is deemed necessary, both non receptor-mediated luciferase
signals and GR activation can be tested by incubating the test chemical with an AR antagonist
(such as Hydroxyflutamide (HF)) to confirm whether the response by the test chemical is blocked
or not (see Annex 2).

Considering that only single substances were used during the validation, the applicability to test
mixtures has not been addressed. The test method is nevertheless theoretically applicable to the
testing of multi-constituent substances and mixtures. Before use of the Test Guideline on a mixture
for generating data for an intended regulatory purpose, it should be considered whether, and if so
why, it may provide adequate results for that purpose. Such considerations are not needed, when
there is a regulatory requirement for testing of the mixture.

PRINCIPLE OF THE TEST

10.

The TA assay using a reporter gene technique is an in vitro tool that provides mechanistic data.
The assay is used to establish signal activation or blocking of the androgen receptor caused by a
ligand. Some chemicals may, in a cell type-dependent manner, display both agonist and antagonist
activity and are known as selective androgen receptor modulators (SARMs). Following the ligand
binding, the receptor-ligand complex translocates to the nucleus where it binds specific DNA
response elements and transactivates a firefly luciferase reporter gene, resulting in an increased
cellular expression of the luciferase enzyme. Luciferin is a substrate that is transformed by the
luciferase enzyme to a bioluminescence product that can be quantitatively measured with a
luminometer. Luciferase activity can be evaluated quickly and inexpensively with a number of
commercially available test kits.

The test system provided in this Test Guideline utilises the AR-EcoScreen™ cell line, which is
derived from a Chinese hamster ovary cell line (CHO-K1), with three stably inserted constructs: (i)
the human AR expression construct (encoding the full-length human receptor gene identical with
Genbank ID of M20132 which has 21 times CAG trinucleotide short tandem repeat), and (ii) a

© OECD, (2016)
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firefly luciferase reporter construct bearing four tandem repeats of a prostate C3 gene-responsive
element driven by a minimal heat shock protein promoter. The C3 gene derived androgen
responsive element is selected to minimise GR-mediated responses. In addition, (iii) a renilla
luciferase reporter construct under the SV40 promoter, stably and non-inducibly expressed is
transfected as to distinguish pure antagonism from a cytotoxicity-related decrease of luciferase
activity (13) (14).

11. Data interpretation for an AR agonistic effect is based upon the maximum response level induced
by a test chemical. If this response equals or exceeds 10% of the response induced by 10 nM 5a-
dihydrotestosterone (DHT), the positive AR agonist control (PCago) (i.e. the log PCy), the test
chemical is considered positive. Data interpretation for an AR antagonistic effect of a test
chemical is based on a cut-off of a 30% inhibitory response against 500 pM DHT (i.e. the log 1Csy).
If the response exceeds this 30% AR blocking, then the chemical is considered a positive AR
antagonist. Data analysis and interpretation are discussed in greater detail in paragraphs 42-56.
Typical representations of the agonist and antagonist reference standard curves are shown in Figure

1.
Agonist Antagonist
150 1501
—e— Response
- - —o— Cell viability
X X
;’ 1004 Py 1004
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Figure 1: Typical positive control responses
PROCEDURE
Cell Lines

12. The stably transfected AR-EcoScreen™" cell line should be used for the assay. The cell line can be
freely obtained from the Japanese Collection of Research Bioresources (JCRB) Cell Bank as
reference No. JCRB1328, upon signing a Material Transfer Agreement (MTA).

13. Only cells characterised as mycoplasma-free (i.e. free of bacterial contamination) should be used in
testing. RT PCR (Real Time Polymerase Chain Reaction) is the method of choice for a sensitive
detection of mycoplasma infection (15) (16) (17).

Stability of the cell line

14. To monitor the stability of the cell line for the agonist assay, DHT, Mestanolone and Di(2-
ethylhexyl)phthalate (DEHP) should be used as reference standards. A complete concentration
response curve for all three reference standards, at the test concentration range provided in Table 1-
2 and the plate concentration assignment shown in Table 3-1, should be obtained at least once each

time the assay is performed, and the results should be in agreement with the results provided in
Tables 1-1 and 1-2.

© OECD, (2016)
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15. To monitor the stability of the cell line for measuring AR antagonism, HF, Bisphenol A (BPA)
and DEHP should be used as reference standards. A complete concentration response curve for all
three reference standards, at the test concentration range provided in Table 1-4 and the plate
concentration assignment shown in Table 3-2, should be obtained at least once each time the assay
is performed, and the results should be in agreement with the results provided in Tables 1-3 and 1-
4.

Cell Culture and Plating Conditions

16. The following mediums should be prepared:
Medium for dilution: Phenol Red Free D-MEM/F-12.

Medium for cell propagation: Phenol Red Free D-MEM/F-12 supplemented with 5% v/v fetal
bovine serum (FBS), Zeocin (200 pg/mL), Hygromycin (100 pug/mL), Penicillin (100 units
/mL), and Streptomycin (100 pg/mL).

Medium for the assay plate: Phenol Red Free D-MEM/F-12 supplemented with 5%v/v
Dextran-coated charcoal treated (DCC)-FBS, Penicillin (100 units/mL), and Streptomycin
(100 pg/mL).

17. Cells should be maintained in a CO, incubator (5% CO,) at 37+1°C with medium for cell
propagation. Upon reaching 75-90% confluency (i.e. every 3-4 days), cells are subcultured to 10
mL at a density of 0.4-0.8 x 10° cell/mL in 10cm’ cell culture dishes. To prepare the assay plate
(96-well plate), cells should be suspended in the medium for the assay plate and then plated into
wells of a microplate containing 90 pL/well at a density of 1 x 10° cells/mL. Next, the cells should
be pre-incubated in a 5% CO, incubator at 37°+1°C for 24 hours before chemical exposure.

18. To maintain the integrity of the response, the cells should be grown for more than one passage
from the frozen stock in the conditioned media for cell propagation and should not be cultured for
more than 40 passages. For the AR-EcoScreen™ cell line, this will be stable up to three month
under suitable culture condition.

19. The DCC-FBS can be obtained from commercial sources. The selection of DCC-FBS is critical for
the assay performance; therefore, the appropriate DCC-FBS should be selected based on the
proliferative capacity and confirmation of effect on assay performance with the reference
standards.

Acceptability criteria
Positive and negative reference standards

20. Prior to, and during the study, the responsiveness of the test system should be verified using the
appropriate concentrations of known reference standards provided in Table 1-2 and 1-4, with DHT
and Mestanolone as the positives for agonist assay, HF and BPA as the positives for antagonist
assay, and DEHP as the negative for the agonist and antagonist assay. Acceptable range values
derived from the validation study are also given in Table 1-2 and Table 1-4 (2). These three
concurrent reference standards for each AR agonist/antagonist assay should be included in every
AR agonist/antagonist experiment (conducted under the same conditions including the materials,
passage level of cells and by the same technicians), and the results should fall within the given
acceptable limits and the shape of concentration-response curve of positive reference standards
should be sigmoidal. If this is not the case, the cause for the failure to meet the acceptability
criteria should be determined (e.g. cell handling, and serum and antibiotics for quality and
concentration) and the assay repeated. Once the acceptability criteria have been achieved, it is
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essential in order to ensure minimum variability of log PCs, log PC, log 1Cs, log ICsy values,
that use of materials for cell culturing is consistent.

© OECD, (2016)
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The acceptability criteria of three concurrent reference standards can ensure the accuracy of
quantitative sensitivity of the assay, but for the purposes of qualitative assessment, deviations from
acceptable ranges of the reference standards (as specified in tables 1-2 and 1-4) could be allowed if
the quality criteria (see tables 1-1 or 1-3) are met, however the reference standards should be
included with each experiment and the results should be judged according to the parameters
indicated in tables 1-2 and 1-4 and the concentration-response curve of the positive reference
standards should be sigmoidal.

Table 1-1: Quality criteria for AR agonist assay

Fold-induction of PCgo (10 nM DHT) > 6.4

FIPC,y Greater than 1 +2SD (fold-induction of VC)

FI PC,(: fold-induction corresponding to the PC;, (10%) of Positive control (PC,go:10 nM of DHT)
SD: Standard Deviation, VC: Vehicle Control

Fold-induction of PC,qo is calculated by the following equation:

Fold-induction of PCpgo =

Mean RLU of PCygo (10 nM DHT)
Mean RLU of VC

RLU: Relative Light Units

Table 1-2: Acceptable range of the reference standards for AR agonist assay

Substance Name [CAS RN] Judgment logPCq logPCs, Test range
Sa-Dihydrotestosterone (DHT)[521-18-6] Positive: 12.08 ~-
PC, should be 087 -11.03~-9.00 | 10" ~10°M
calculated )
Mestanolone[521-11-9] Positive: 10.92 ~-
PC, should be 1041 -10.15~-9.26 | 10" ~10°M
calculated )
Di(2-ethylhexyl)phthalate (DEHP) [117-81-7] Negative:
PC) should not - - 10" ~ 10°M
be calculated

Table 1-3: Quality criteria for AR antagonist assay

5 5 1
Fold induction of AG ref >50
RTA of PCarg (%)’ <46

AG ref = Agonist reference (500 pM DHT) in the antagonist assay

RTA : Relative Transcriptional Activity
PCarg = Antagonist control (500pM DHT, 0.1 uM HF)

' Fold induction of AG ref is calculated by the following equation:

Fold-induction of AG ref =

Mean RLU of AG ref (500 pM DHT)
Mean RLU of VC

VC: Vehicle Control, RLU: Relative Light Units

% RTA of PCarg (%) is calculated by the following equation;

RTA of PCar6 (%) = Mean (

RLU of PCyrg-Mean RLU of VC

)x100
Mean RLU of AG ref - Mean RLU of VC

Table 1-4: Acceptable range of the reference standards for AR antagonist assay

© OECD, (2016)
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Substance Name [CAS RN] Judgment log IC;, log ICs Test range

Hydroxyflutamide (HF) [52806-53-8] Positive:
IC30 shouldbe | -837~-6.41 | -7.80~-6.17 |10~ 10°M

calculated

Bisphenol A (BPA) [80-05-7] Positive:
IC30 should be | -7.52~-4.48 | -7.05~-429 [10"°~10°M

calculated

Di(2-ethylhexyl)phthalate (DEHP) [117-81-7] Negative:
1C30 should not be 109 < 10°M

calculated

Positive and vehicle controls

22.

For the agonist assay, positive control (PCago) wells (n=4) treated with an endogenous ligand (10
nM of DHT), vehicle control (VC) wells (n=4) treated with vehicle alone and positive control for
cytotoxicity (PCcr, 10 pg/mL of cycloheximide) wells (n=4) should be prepared on each assay
plate in accordance with the plate design indicated in Table 3-1 and Table 4-1. For the antagonist
assay, vehicle control (n=3), positive control for agonistic activity (PCago, 10 nM of DHT, n=3),
positive control for antagonistic activity (PCarg, 500 pM DHT and 0.1 uM of HF, n=3), positive
control for cytotoxicity (PCcr, 10 pg/mL of cycloheximide, n=3) and agonist reference (AG ref,
500 pM of DHT, n=12) should be set-up at each assay plate in accordance with the plate design
indicated in Table 3-2 and Table 4-2.

Quality criteria for AR agonist assay

23.

24.

The mean luciferase activity of the PCago (10 nM DHT) should be at least 6.4-fold higher than that
of the mean VC on each plate for the agonist assay. These criteria were established based on the
reliability of the endpoint values from the validation study.

With respect to the quality control of the assay, the fold-induction corresponding to the logPC,
(10%) of positive control (PCxgo: 10 nM of DHT) (FI PC,() should be greater than 1+2SD of the
induction value (=1) of the concurrent VC. For prioritisation purposes, the log PC;, value can be
useful to simplify the data analysis required compared to a statistical analysis. Although a
statistical analysis provides information on significance, such an analysis is not a quantitative
parameter with respect to a concentration-based potential, and so is less useful for prioritisation
purposes.

Quality criteria for AR antagonist assay

25.

26.

The mean luciferase activity of the AG ref (500 pM DHT) should be at least 5.0-fold for
antagonism assay. These criteria were established based on the reliability of the endpoint values
from the validation study.

RTA of PCa1 (500 pM DHT and 0.1 uM HF) should be less than 46%.

© OECD, (2016)
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In summary:
27. Acceptability Criteria are the following:

For AR agonist assay:

— The mean luciferase activity of the PCygo (10 nM DHT) should be at least 6.4-fold higher
than the mean VC on each plate

— The fold induction corresponding to the log PC,, value of the concurrent PCgo (10 nM DHT)
should be greater than 1+2SD of the fold induction value of the VC.

— The shape of concentration-response curve of positive reference standards should be
sigmoidal.

— The results of the three reference standards should be within the acceptable range (Table 1-2).

For AR antagonist assay:

— Fold induction of AG ref ([500 pM DHT]/[Vehicle Control]) should be at least 5.0.

— RTA of PCa1g (%) should be less than 46.

— The shape of concentration-response curve of positive reference standards should be
sigmoidal.

— The results of the three reference standards should be within the acceptable range (Table 1-4).

Substances to demonstrate laboratory proficiency

28. Prior to testing unknown chemicals in the AR STTA assay, the responsiveness of the test system
should be confirmed by each laboratory, at least once for each newly prepared batch of cell stocks
taken from the frozen stock. This is done by independently testing 10 proficiency substances listed
in Tables 2-1 and 2-2 for AR agonism and antagonism, respectively. This should be done at least in
duplicate, on different days, and the results should be comparable to Tables 2-1 and 2-2, and any
deviations should be justified. Dependent on cell type, some of these proficiency substances may
behave as SARMs and display activity as both agonists and antagonists. However, the proficiency
substances are classified in Tables 2-1 and 2-2 by their known predominant activity which should
be used for proficiency evaluation.

© OECD, (2016)
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Table 2-1: List of Proficiency substances for agonist assay

458

lOg Pcl()]

log PC50 !

Chemical

1 3
Substance Name CAS RN. | Class (M) (M) Class 2 Product Class
50~ -12.08 -11.03 Steroid, .
Dihydrotestosterone >21-18-6 P ~-9.87 ~-9.00 | nonphenolic Pharmaceutical
-10.92 -10.15 Steroid, .
Mestanolone 521-11-9 P 1041 ~926 | nonphenolic Pharmaceutical
-10.42 -9.46 Steroid, .
Testosterone 58-22-0 P ~ 973 ~ 896 | nonphenolic Pharmaceutical
. -7.74 -5.34 Steroid, .
17B-estradiol 50-28-2 P - 675 - 488 phenolic Pharmaceutical
Medroxyprogesterone -9.64 -8.77 Steroid, .
17-acetate 71-58-9 P ~-8.89 ~-8.37 | nonphenolic Pharmaceutical
. . Steroid, .
17a-ethinyl estradiol | 57-63-6 N - . Pharmaceutical
phenolic
Butylbenzyl phthalate | 85-68-7 N - Phthalate Plasticiser
Di(2- Chemical
ethylhexyl)phthalate 117-81-7 N - Phthalate intermediate;
yiexyp Plasticiser
. 52806-53- - Pharmaceutical
Hydroxyflutamide 3 N - Anilide metabolite
Bisphenol A 80-05-7 N - Bisphenol .Chemlca!
intermediate

Abbreviations: CAS RN: Chemical Abstracts Service Registry Number, M: molar, P: Positive, N: Negative

! Validation report of Androgen Receptor (AR)-Mediated Stably Transfected Transcriptional Activation (AR STTA) Assay to
Detect Androgenic and Anti-androgenic Activities (2)

2 Substances were assigned to one or more chemical classes using the U.S. National Library of Medicine’s Medical Subject
Headings (MeSH), an internationally recognised standardised classification scheme (available at http://www.nlm.nih.gov/mesh).

* Substances were assigned to one or more product classes using the U.S. National Library of Medicine’s Hazardous Substances

Data Bank (available at http:/toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB).

© OECD, (2016)
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Table 2-2: List of Proficiency substances for antagonist assay

1| log ICs ! log ICs ! Chemical 3
Substance Name CAS RN | Class (M) (M) Class 2 Product Class
. 52806-53- -8.37 -7.80 . Pharmaceutical
Hydroxyflutamide 3 P - 641 617 Anilide metabolite
. -7.52 -7.05 . Chemical
Bisphenol A 80-05-7 P - 448 499 Bisphenol intermediate
. 13311-84- -6.20 -5.66 . .
Flutamide 7 P 569 543 Anilide Pharmaceutical
67747-09- -5.77 -5.44 . ..
Prochloraz 5 P 547 512 Imidazole Pesticide
. . 50471-44- -6.83 -6.47 . ..
Vinclozolin 3 P - 630 585 Organochlorine | Pesticide
Sa- Steroid, .
Dihydrotestosterone >21-18-6 N ) nonphenolic Pharmaceutical
Mestanolone 521-11-9 N - Steroid, . Pharmaceutical
nonphenolic
Di(2- Chemical
ethylhexyl)phthalate 117-81-7 N - Phthalate intermediate;
ylhexyl)p Plasticiser
Triazine;
Atrazine 1912-24-9 N - Aromatic Pesticide
amine
6-Propyl-2-thiouracil | 51-52-5 N - Pyrimidines Pharmaceutical

Abbreviations: CAS RN: Chemical Abstracts Service Registry Number, M: molar, P: Positive, N: Negative
! Validation report of Androgen Receptor (AR)-Mediated Stably Transfected Transcriptional Activation (AR STTA) Assay to

Detect Androgenic and Anti-androgenic Activities (2)

2 Substances were assigned to one or more chemical classes using the U.S. National Library of Medicine’s Medical Subject
Headings (MeSH), an internationally recognised standardised classification scheme (available at http://www.nlm.nih.gov/mesh).
® Substances were assigned to one or more product classes using the U.S. National Library of Medicine’s Hazardous Substances

Data Bank (available at http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB).

Vehicle

29. An appropriate solvent should be used as the concurrent VC at the same concentration for the
different positive and negative controls and the test chemicals. Test chemicals should be dissolved
in a solvent that solubilises the test chemical and is miscible with the cell medium. Water, ethanol
(95% to 100% purity) and dimethyl sulfoxide (DMSO) may be suitable vehicles accepted by the
cells. Generally DMSO is used. In this case, the final level in the well should not exceed 0.1%
(v/v). For any other vehicle (e.g. ethanol), it should be demonstrated that the maximum
concentration used is not cytotoxic and does not interfere with the assay performance (as
confirmed by response of renilla luciferase).

© OECD, (2016)
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Preparation of test chemicals

30.

END
Limit Dose: 10-°M

31.

32.

33.

The test chemicals should be dissolved in an appropriate solvent (see paragraph 29) and serially
diluted with the same solvent at a common ratio of 1:10. In order to define the highest soluble
concentration of the test chemical, a solubility test should be carried out following the flow
diagram shown in Figure 2.

Add DMSO

NO

END
Limit Dose: 10-*M Restart at 10°M

Figure 2: Diagram for solubility test

Limit dose: the highest concentration to be tested as the assay concentration.
YES: No precipitation, NO: Precipitation

A solubility test is a very important step to determine the maximum concentration for the assay and
it may affect the sensitivity of the assay. Maximum concentration should be selected based on the
avoidance of precipitation at highest concentration ranges in culture media. Precipitation observed
at any concentration should be noted, but these data should not be included in the dose-response
analysis.

For AR antagonists, the presence of increasing levels of cytotoxicity can significantly alter or
eliminate the typical sigmoidal response and should be considered when interpreting the data.
Cytotoxicity can be evaluated with renilla luciferase activity in the AR-EcoScreen™ cell line,
which was originally established to express renilla luciferase constitutively. Accordingly, AR-
mediated transcriptional activity and cytotoxicity should be evaluated simultaneously in the same
assay plate. For AR agonists, cytotoxicity can also affect the shape of a concentration response
curve. In such case, evaluation of cytotoxicity should be performed or evaluated from the results of
antagonist assay conducted for same test chemical.

Should the results of the cytotoxicity test show that the concentration of the test chemical has
reduced renilla luciferase activity by 20% or more, this concentration is regarded as cytotoxic, and
the concentrations at or above the cytotoxic concentration should be excluded from the evaluation.
The maximum concentration should be considered to be reduced when intrinsic cytotoxic effect is
observed at the result of initial run of the test chemical. Cytotoxicity (%) of each well is calculated
by the following equations and the mean of triplicate wells of same concentration is calculated for
the cytotoxicity (%) of each concentration of test chemicals.

11
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For the agonist assay;

RLU of each well-Mean RLU of PC¢r

Cytotoxicity (%) = 100 — ( ) x100
Mean RLU of VC - Mean RLU of PCcr
For the antagonist assay;
. RLU of each well-Mean RLU of PCcr
Cytotoxicity (%) = 100 - ( ) <100

Mean RLU of AG ref - Mean RLU of PC¢r

Chemical Exposure and Assay Plate Organisation

34.

For the AR agonist assay, each test chemical should be serially diluted in DMSO, or appropriate
solvent, and added to the wells of a microtiter plate to achieve final serial concentrations in the
assay, as determined by the preliminary range finding test (typically a series of, for example 1 mM,
100 uM, 10 pM, 1 uM, 100 nM, 10 nM and 1 nM [107-10” M]) for triplicate testing.

For each test concentration of the test chemical, the procedure for chemical dilutions (Steps 1 and
2) and for exposing the cells (Step 3) can be conducted as follows:
Step 1: Chemical dilution: First dilute 10 pL of the test chemical in solvent into 90 pL of media.
Step 2: Then 10 pL of the diluted chemical prepared in Step 1 should be diluted into 90 pL of the
media.
Step 3: Chemical exposure of the cells: Add 10 pL of diluted chemical solution (prepared in Step 2)
to an assay well containing 9 x 10° cells/90 pL/well.
The recommended final volume of media required for each well is 100 pL.

Reference standards and test samples can be assigned as shown in Table 3-1 and Table 4-1.

Table 3-1: Example of plate concentration assignment of the reference standards in the assay plate

for agonist assay

Row DHT Mestanolone DEHP Test Chemical”
1 2 3 4 5 6 7 8 9 10 11 12
A |1uM — -1 1uM - — | 10 uyM - | > 1 mM — —
B 100 nM — — ] 100 nM — - 1uM - | > 100 uM — —
C 10 nM — — ] 10nM — — | 100 nM - | > 10 uM — —
D 1 nM — —| 1M — — | 10nM - | = 1 uM — —
E 100 pM — — | 100 pM — —|1naM - | > 100 nM — —
F 10 pM - —]10pM - — | 100 pM - | = 10 nM — -
G 1 pM — — ] 1pM — — | 10 pM — | — 1 nM — —
H VC — N [ PCrgo | — | — — | PCer | — — —
VC: Vehicle control (DMSO);
PCaco: Positive control (10 nM of DHT);
PCcr: Cytotoxicity control (10 pg/mL of cycloheximide);
#: concentration of test chemical is an example
35. For the AR antagonist assay, each test chemical should be serially diluted in DMSO, or appropriate
solvent, and added to the wells of a microtiter plate to achieve final serial concentrations in the
assay, as determined by the preliminary range finding test (typically a series of, for example 1 mM,
100 uM, 10 uM, 1 uM, 100 nM, and 10 nM [107-10"* M]) for triplicate testing.
For each test concentration of the test chemical the procedure for chemical dilutions (Steps 1 and
2) and for exposing cells (Step 3) can be conducted as follows:
12
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Step 1: Chemical dilution: First dilute 10 pL of the test chemical in the solvent to a volume of 90 pL
media containing 56 nM DHT/DMSO*.

Step 2: Then 10 puL of the diluted chemical prepared in Step 1 should be diluted into 90 pL of the
media.

Step 3: Chemical exposure of the cells: Add 10 pL of diluted chemical solution (prepared in Step 2)
to an assay well containing 9 x 10° cells/90 pL/well.
The recommended final volume of media required for each well is 100 pL.

*56 nM DHT/DMSO is added to achieve 500 pM DHT, 0.1% DMSO after dilution.

Reference standards and test samples can be assigned as shown in Table 3-2 and Table 4-2.

Table 3-2: Example of plate concentration assignment of the reference standards in the assay plate
for antagonist assay

Row HF Bisphenol A DEHP Test chemical®
1 2 13 4 516 7 819 10 11 12
A |10uM — | > 10uM — | > | 10 uM — | -] 1mM — —
B 1 pM - | =] 1uM - | —=|1uM - | —=]1100uM | — -
C 100 nM — | — | 100 nM — | —| 100 nM — | —]10uM — —
D 10 nM — | —]10nM — | —|10nM — | -] 1uM — —
E 1 nM — | =] 1nM — | — | 1nM — | — | 100 nM — —
F 100 pM — | — | 100 pM — | — | 100 pM — | — ] 10nM — —
G AG ref - | = | — —> | = | = - | = | — — —
H | VC — | = | PCyco — | = | PCyarg — | —» | PCer — —

VC: Vehicle control (DMSO);

PCaco: Positive AR agonist control (10 nM of DHT);

AG ref: AR agonist reference (500 pM DHT, 0.1% DMSO)

PCarq: Positive AR antagonist control (500 pM DHT, 0.1 uM of HF);
PCcr: Cytotoxicity control (10 pg/mL of cycloheximide);

** Gray colored wells are spiked with 500pM DHT
#: concentration of test chemical is an example

36. The reference standards (DHT, Mestanolone and DEHP for the agonist assay; HF, BPA and DEHP

for the antagonist assay) should be tested in every experiment (as indicated in Table 3-1 and 3-2).
Wells treated with 10 nM of DHT that can produce a maximum induction of DHT (PC,g0), and
wells treated with DMSO (or appropriate solvent) alone (VC) should be included in each test assay
plate for the agonist assay as well as a cytotoxicity control (10 pg/mL of cycloheximide called
PCcr) (Table 4-1). In the case of the antagonist assay, a positive AR agonist control (10 nM of
DHT called PCago), an AR agonist reference (500 pM DHT, 0.1% DMSO called AG ref), a
positive AR antagonist control (500 pM DHT, 0.1 uM of HF called PC,1g) and cytotoxicity
control (10 pg/mL of cycloheximide called PCcr) should be prepared additionally (Table 4-2). If
cells from different sources (e.g. different passage number, different lot numbers, etc.,) are used in
the same experiment, the reference standards should be tested for each cell source.

13
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Table 4-1: Example of plate concentration assignment of test chemicals and plate control
substances in the assay plate for agonist assay

02

Ro Test Chemical 1 Test Chemical 2 Test Chemical 3 Test Chemical 4
o 1 2 4 5 6 7 8 9 10 1 |12
A | conc 1 - = | 1mM — — | 1uM - | > 10 nM — —
(10 uM)
B | conc2 —| — | 100uM | — — | 100 nM - | = 1 nM — —
(1 uM)
C | conc3 | —=|10uM | — — | 10nM - | - 100 pM — —
(100 nM)
D | conc 4 - | = | 1uM — — | InM - | > 10 pM — —
(10 nM)
E | conc5 —| — | 100nM | — — | 100 pM - | > 1 pM — —
(1 nM)
F | conc6 — | — | 10nM — — | 10pM - | - 0.1 pM — —
(100 pM)
G | conc7 —|—| 1M — — | 1pM - | - 0.01 pM — —
(10 pM)
H | VC -S| | - PCarco - | > — | PCer | — — —
VC: Vehicle control (DMSO);
PCaco: Positive AR agonist control (10 nM of DHT);
PCcr: Cytotoxicity control (10 pg/mL of cycloheximide);
The concentration of test chemicals is provided as an example.
Table 4-2: Example of plate concentration assignment of test chemicals and plate control
substances in the assay plate for antagonist assay
Ro Test Chemical 1 Test Chemical 2 Test Chemical 3 Test Chemical 4
v 1 2 | 3 4 5 |6 7 8 | 9 10 1] 12
A (Tgn:l\}[) S -] 1mMm Sl 1aMm S| > 10aM | - | -
B (Clofg\/lz) - | - 100 pM - | = 100 nM — — 1 nM — —
C (lc(;)(;lm) S| > 10um - | > | 100nMm - | = | wopM | - | >
D (Tg“rfl\i) S>> 1uMm > || 1aM S | > | 10pM | - | -
E E:IOI;;/IS) - | - 100 nM - | - 100 pM — — 1 pM — —
F (16(;)(;1;1\6/1) | > 10nM - | > | 10pMm > | = | wopM | - | >
G AG ref — | - — — — — — — — — —
H VC - | - PCrco — — PCuarg — — PCcr — —
VC: Vehicle control (DMSO);
PCago: Positive AR agonist control (10 nM of DHT);
AG ref: AR agonist reference (500 pM DHT, 0.1% DMSO)
PCarg-: Positive AR antagonist control (500 pM DHT, 0.1 uM of HF) ;
PCcr: Cytotoxicity control (10 pg/mL of cycloheximide);
** Gray colored wells are spiked with 500pM DHT
14
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The concentration of test chemicals is provided as an example.

The lack of edge effects should be confirmed, as appropriate, and if edge effects are suspected, the
plate layout should be altered to avoid such effects. For example, a plate layout excluding the edge
wells can be employed.

After adding the chemicals, the assay plates should be incubated in a 5% CO, incubator at 37+1°C
for 20-24 hours to induce the reporter gene products.

Special considerations will need to be applied to those substances that are highly volatile. In such
cases, nearby control wells may generate false positives, and this should be considered in light of
expected and historical control values. In the few cases where volatility may be of concern, the use
of “plate sealers” may help to effectively isolate individual wells during testing, and is therefore
recommended in such cases.

Repetition of definitive tests for the same chemical should be conducted on different days using
freshly prepared assay reagents and dilutions of the test chemicals, to ensure independence. In
cases where multiple chemicals are concurrently tested within a single run, maintaining the same
plate design, while changing the order in which chemicals are added to the test wells, would be
preferable.

Luciferase activity measurements

41.

A commercial dual-reporter assay system (e.g. Promega, E2920 or its equivalents) is preferable to
detect both of the AR response (firefly luciferase activity) and cytotoxicity (renilla luciferase
activity) simultaneously, as long as the acceptability criteria are met. The assay reagents should be
selected based on the sensitivity of the luminometer to be used. Procedure is according to the
manufacturer's instructions basically. For instance, when using Dual-Glo Luciferase Assay system
(Promega, E2920), cell Culture Lysis Reagent (Promega, E1531, or equivalents) should be used
before adding the substrate. 40 pL of the first substrate should be directly added into the assay
wells; then measure the firefly luciferase signal; then remove 60 pL of supernatant to detect firefly
luciferase activity; and finally add 40 uL of the second substrate into the assay wells of the original
plate to detect renilla luciferase activity. A luciferase assay reagent [e.g. Steady-Glo® Luciferase
Assay System (Promega, E2510, or equivalents)] or a standard luciferase assay system (Promega,
E1500, or equivalents) can be used to detect only for the AR response (firefly luciferase activity).
When using Steady-Glo Luciferase Assay System (Promega, E2510), after adding the Cell Culture
Lysis Reagent (Promega, E1531, or equivalents), 40 pL of prepared reagent should be directly
added into the assay wells.

ANALYSIS OF DATA

42.

For the Agonist assay, to obtain the relative transcriptional activity to the positive control (10 nM
DHT), the luminescence signals from the same plate can be analysed according to the following
steps (other equivalent mathematical processes are also acceptable):
Step 1. Calculate the mean value for the vehicle control (VC).
Step 2. Subtract the mean value of the VC from each well value in order to subtract any vehicle-
driven effect or noise.
Step 3. Calculate the mean for the corrected PCago (=the normalised PCago).

15
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43.

Step 4. Divide the corrected value of each well in the plate by the mean value of the normalised
PCaco (PCago is set to 100%).

The final value of each well is the relative transcriptional activity for that well compared to the

PCago response.

Step 5. Calculate the mean value of the relative transcriptional activity for each concentration of the
test chemical. There are two dimensions to the response: the averaged transcriptional
activity (response) and the concentration at which the response occurs (see following
section).

For the Antagonist assay, to obtain the relative transcriptional activity, the luminescence signals
from the same plate can be analysed according to the following steps (other equivalent
mathematical processes are also acceptable):

Step 1. Calculate the mean value for the VC.

Step 2. Subtract the mean value of the VC from each well value in order to subtract any vehicle-
driven effect or noise.

Step 3. Calculate the mean for the corrected AG ref (=the normalised AG ref).

Step 4. Divide the corrected value of each well in the plate by the mean value of the normalised the
AG ref (AG ref is set to 100%).

The final value of each well is the relative transcriptional activity for that well compared to the

maximum response of the AG ref.

Step 5. Calculate the mean value of the relative transcriptional activity for each concentration group
of the test chemical. There are two dimensions to the response: the averaged transcriptional
activity (response) and the concentration at which the response occurs (see following
section).

log PC50, log PC10, log IC50 and log IC30 induction considerations

44. To evaluate cytotoxicity, cell viability should be expressed as the percentage of renilla luciferase

45.

activity of the chemically-treated wells to the mean renilla luciferase activity of the wells of the
vehicle control for the agonist assay or the mean renilla luciferase activity of the wells of AG ref
(500 pM DHT) for the antagonist assay, in accordance with equations indicated in paragraph 33.

In the case of the agonist assay, the following information should be provided for each test
chemical:

(1) The maximum level of response induced by a test chemical, expressed as a percentage against the

response induced by PCxgo(10 nM DHT) on the same plate (RPC ).

(i1) For positive chemicals, the concentrations that induce an effect corresponding to that of a 10%

46.

effect for the positive control (log PC,) and, if appropriate, to 50% effect for the positive control
(log PCsp).

Descriptions of log PC, values, “x” is a selected response like 10% or 50% induction compared to
PCaco, are provided in Figure 3. log PCy and log PCs, values can be defined as the test chemical
concentrations estimated to elicit either a 10% or a 50% induction of transcriptional activity
induced by PC,go (Positive control; 10 nM of DHT). Each log PC, value can be calculated by a
simple linear regression using two variable data points for the transcriptional activity. Where the
data points lying immediately above and below the log PC, value have the coordinates (a,b) and
(c,d) respectively, then the log PC, value is calculated using the following equation and Figure 4:

log[PC,] = c+[(x-d)/(b-d)](a=c)

16
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Figure 3: Schematic descriptions of log PC, values

The PCxgo (Positive control; 10 nM of DHT) is included on each assay plate in agonist assay.
RTA: relative transcriptional activity

log PC50

Figure 4: Example for calculation of log PCs,.

47. In the case of the antagonist assay, the following information should be provided for each positive
test chemical: the concentrations of 30% inhibition of transcriptional activity induced by 500 pM
DHT (log IC30) and, if appropriate, to 50% inhibition of activity of 500 pM DHT (log IC50).

(134

48. Descriptions of log IC, values, “x” is a selected response like 30% or 50% inhibition compared to
DHT controls, are provided in Figure 5. log ICso and log IC;, values can be defined as the test
chemical concentrations estimated to elicit either a 50% or a 30% inhibition of transcriptional
activity induced by 500 pM DHT. These values can be calculated in the same way as the log PC

17
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values. Each log IC, value can be calculated by a simple linear regression using two variable data
points for the transcriptional activity. Where the data points lying immediately above and below
the log IC, value have the coordinates (c,d) and (a,b) respectively, then the log IC, value is
calculated using the following equation and Figure 6:

log [IC,] = a-[(b-(100-x)) /(b-d) ] (a-c)

150
140
130
120
110
100 L
90 -
80 -
| S R ———
60 -
50
40 +
30 r
20 ¢
10 +
0 1
Agonist reference 11 -10 -9 ’:' 8 - 6

(AG ref.)
log[Conc.(M)] IG5y 1Cs

30% inhibition

»

s0%, inhibition

RTA to 500 pM DHT/ %

Figure 5: Schematic descriptions of log IC values.

The AG ref (DMSO at 0.1% spiked with 500 pM DHT) is included on each assay plate in antagonist assay.
RTA: relative transcriptional activity

100

b Cooop - ~
80 | i
1
1
70 :
1
60 | | \
1
1
50 F |
1
40 F :
1
H
d 30F i
1
Cartan) - e P Y
i 1
]
10 F i !
1 1
0 s —
9
a C
+

log IC30
Figure 6: Examples for calculation of log I1C;,.
49. To distinguish pure antagonism from a cytotoxicity-related decrease of luciferase activity, AR-

EcoScreen™ is designed to express two kinds of luciferase: firefly luciferase inducibly expressed
by the AR response element and renilla luciferase stably and non-inducibly expressed.

18
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By using dual reporter assay system, both cell viability and the antagonism can be evaluated in the
same cells in a single plate run. The response for the positive cytotoxic control (10pug/mL of
cycloheximide called PCcr) is used to adjust renilla activity by subtracting the PCcr values — the
so-called “renilla activities” - from those of all sample wells. To evaluate the true cytotoxicity of
chemicals with the AR Ecoscreen'" assay, such revised cell viability should be used. If the cell
viability is lower than 80% at the specific concentration of a test chemical, this/these data point(s)
is/are left out of the calculations.

The results, i.e. positive or negative judgment of test chemical, should be based on a minimum of
two or three independent runs. If two runs give comparable and reproducible results, it may not be
necessary to conduct a third run. To be acceptable, the results should:

¢ Meet the acceptability criteria (see paragraphs 20-27)

o Be reproducible in triplicate wells (CV<20%).

Data Interpretation Criteria

52.

For the agonist assay, data interpretation criteria are shown in Table 5-1. Positive results will be
characterised by both the magnitude of the effect and the concentration at which the effect occurs.
Expressing results as a concentration at which a 50% (log PCsy) or 10% (log PC,) are reached
accomplishes the goal. However, a test chemical is determined to be positive if the maximum
response induction by the test chemical (RPC,,,y) is equal to or exceeds 10% of the positive control
responses in at least two of two or two of three runs, whereas a test chemical is considered negative
if the RPC,, fails to achieve at least 10% of the positive control in two of two or two of three runs.

Table 5-1: Positive and negative decision criteria for agonist assay

Positive If a RPC,,x is obtained that is equal to or exceeds 10% of the response of the

positive control in at least two of two or two of three runs.

Negative If a RPC,,, fails to achieve at least 10% of the response of the positive control

in two of two or two of three runs.

53.

For the antagonist assay, data interpretation criteria are shown in Table 5-2. Positive results will
be characterised by both the magnitude of the effect and the concentration at which the effect
occurs. Expressing results as a concentration at which a 50% (log ICsy) or 30% (log 1Cs) are
reached, accomplishes this goal. However, a test chemical is determined to be positive if the log
1C;y could be calculated in at least two of two or two of three runs, whereas a test chemical is
considered as negative if the log IC;, could not be calculated in two of two or two of three runs.

Table 5-2: Positive and negative decision criteria for antagonist assay

Positive If the log ICs is calculated in at least two of two or two of three runs.

Negative If the log ICs fails to calculate in two of two or two of three runs.

54. The calculations of log PC,, log PCs, and RPC,,,,, for agonist assay, and log ICs, and log 1C; for

55.

antagonist assay can be calculated by using a spreadsheet available with the Test Guideline on the
OECD public website.

It should be sufficient to obtain log PCy or log IC, values at least twice. However, should the
resulting base-line for data in the same concentration range show variability with high coefficient

19

© OECD, (2016)

o7



o8

458 OECD/OCDE

of variation (%CV), it should be considered that the reliability of the data is low and the source of
the high variability should be identified. The %CV of the raw data triplicate wells (i.e.
luminescence intensity data) of the data points on the same assay plate that are used for the
calculation of log PC, or log IC, should be less than 20%. When an equivocal or inconclusive
result is suspected, an additional run or check can be considered.

56. Meeting the acceptability criteria indicates the assay system is operating properly, but it does not
ensure that any particular run will produce accurate data. Duplicating the results of the first run is
the best assurance that accurate data were produced.

TEST REPORT

57. The test report should include the following information:

Control/Reference standards/Test chemical

+ Source, lot number, expiry date, if available
+ Stability of the test chemical itself, if known;
+ Solubility and stability of the test chemical in solvent, if known.
* Measurement of pH, osmolality and precipitate in the culture medium to which the test chemical was
added, as appropriate.
Mono-constituent substance:
+ Physical appearance, water solubility, and additional relevant physicochemical properties;
+ Chemical identification, such as IUPAC or CAS name, CAS number, SMILES or InChl code,
structural formula, purity, chemical identity of impurities as appropriate and practically feasible, etc.
Multi-constituent substance, UVCBs and mixtures:
+ Characterised as far as possible by chemical identity (see above), quantitative occurrence and relevant
physicochemical properties of the constituents.

Solvent/Vehicle:

+ Characterisation (nature, supplier and lot number);
- Justification for choice of solvent/vehicle;
+ Solubility and stability of the test chemical in solvent/vehicle, if known.

Cells:

* Type and source of cells;
* Number of cell passages;
+ Methods for maintenance of cell cultures.

Test conditions:

Solubility limitations should be reported, as well as:
+ Composition of media, CO, concentration;

+ Concentration of test chemical;

+ Volume of vehicle and test chemical added;

* Incubation temperature and humidity;

+ Duration of treatment;

20
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* Cell density during treatment;
* Positive and negative reference standards;

+ Duration of treatment period;
+ Luciferase assay reagents (Product name, supplier and lot);

+ Acceptability and data interpretation criteria.

Acceptability check:

* Fold inductions for each assay plate.
+ Actual log PCsy and log PCy (or log ICsy and log IC;) values for concurrent reference standards.

Results:
* Raw and normalised data of luminescent signals;
+ The maximum fold induction level;

+ Cytotoxicity data;
+ Concentration-response relationship, where possible;

+ Log PCyg, log PCs and PC,,, for agonist assay, and log ICs, and log ICsq values for antagonist assay, as
appropriate;

+ EC;s values, if appropriate;
+ Statistical analyses, if any, together with a measure of error (e.g. SD, %CV or 95% confidence interval)

and a description of how these values were obtained.

Discussion of the results

Conclusion

21
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ANNEX 1
Definitions and abbreviations

Agonist: A substance that binds to a specific receptor and triggers a response in the cell. It mimics the
action of an endogenous ligand that binds to the same receptor.

AG ref: Agonist reference (500 pM of DHT) in the antagonist assay.

Androgenic activity: the capability of a chemical to mimic 5Sa-Dihydrotestosterone in its ability to bind to
and activate androgen receptors. AR-mediated specific androgenic activity can be detected in this Test
Guideline.

Antagonist: A type of receptor ligand or chemical that does not provoke a biological response itself upon
binding to a receptor, but blocks or dampens agonist-mediated responses.

Anti-androgenic activity: the capability of a chemical to suppress the action of 5a-Dihydrotestosterone-
mediated through androgen receptors. AR-mediated specific anti-androgenic activity can be detected in
this Test Guideline.

AR: Androgen receptor

ARTA: Androgen Receptor Transcriptional Activation Assay.
BPA: Bisphenol A

%CV: Coefficient of variation

Cytotoxicity: the harmful effects to cell structure or function ultimately causing cell death. It can be
reflected by a reduction in the number of cells present in the well at the end of the exposure period or a
reduction of the capacity for a measure of cellular function when compared to the concurrent vehicle
control.

DCC-FBS: Dextran-coated charcoal treated fetal bovine serum.
DEHP: Di(2-ethylhexyl)phthalate

DHT: 5a-Dihydrotestosterone

DMSO: Dimethyl sulfoxide

ECs, value: the concentration of agonist that provokes a response halfway between the baseline (Bottom)
and maximum response (Top).

ER: Estrogen receptor

FBS: Fetal bovine serum
GR: Glucocorticoid recoptor
HF: Hydroxyflutamide

ICs: the concentration of a test chemical at which the measured activity in an antagonist assay inhibits at
level of 50% of the maximum activity induced by 500 pM DHT in each plate.

IC3p: the concentration of a test chemical at which the measured activity in an antagonist assay inhibits at
level of 30% of the maximum activity induced by 500 pM DHT in each plate.

PCco: Positive AR agonist control (DHT at 10 nM)
PC1c : Positive AR antagonist control (500 pM DHT and 0.1 uM of HF)
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PCcr: the response of the positive cytotoxic control (10pug/mL of cycloheximide)

PC,y: the concentration of a test chemical at which the response in an agonist assay is 10% of the response
induced by positive control (DHT at 10 nM) in each plate.

PCs: the concentration of a test chemical at which the response in an agonist assay is 50% of the response
induced by positive control (DHT at 10 nM) in each plate.

PC..y: the concentration of a test chemical inducing the RPCmax.

RPC,,,: maximum level of response induced by a test chemical, expressed as a percentage to the response
induced by PCago (10 nM DHT) on the same plate.

RLU: Relative Light Units

RTA: Relative Transcriptional Activity

RT PCR: Real Time polymerase chain reaction

SARMs : Selective androgen receptor modulators

SD: Standard deviation

STTA: Stably Transfected Transcriptional Activation Assay.
TA: Transcriptional activation

UVCBs: Chemical Substances of Unknown or Variable Composition, Complex Reaction Products and
Biological Materials

Validation: The process by which the reliability and relevance of a particular approach, method, process
or assessment is established for a defined purpose (18).

VC (Vehicle control): The vehicle that is used to dissolve test and control chemicals is tested solely as
vehicle without dissolved chemical.
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ANNEX 2

False positives: Assessment of non-AR-mediated luminescence signals

1. False positives might be generated by non-AR-mediated activation of the luciferase gene, or
direct activation of the gene product or unrelated luminescence. Such effects are indicated by an
incomplete or unusual dose-response curve. If such effects are suspected, the effect of an AR antagonist
(e.g. Hydroxyflutamide (HF) at non-toxic concentration) on the response should be examined.

2. To ensure validity of this approach, the agonistic activity of the following needs to be tested in the
same plate:

¢ Agonistic activity of the unknown chemical with / without 1 pM of HF (in triplicate)
¢ VC (in triplicate)

o 1 uM HF (in triplicate)

o 500 pM of DHT (in triplicate) as PCago

3. Data interpretation criteria

Note: All wells should be treated with the same concentration of the vehicle.

o If the agonistic activity of the unknown chemical is NOT affected by the treatment with
HF, it is classified as “Negative”.

o If'the agonistic activity of the unknown chemical is inhibited, apply the decision criteria (Table 5-
1).

o If the agonistic activity at any concentrations tested is inhibited by the treatment with 1 uM of HF
(AR antagonist), the difference in the responses between the wells non-treated with the AR
antagonist and wells treated with the AR antagonist is calculated. This difference should be
considered as the true response and should be used for the calculation of the appropriate parameters
to enable a classification decision to be made.

True response = (Response without HF) - (Response with HF)

4. Data analysis
Check the performance standard.

Check the CV between wells treated under the same conditions.

1. Calculate the mean of the VC
2. Subtract the mean of VC from each well value not treated with HF
3. Calculate the mean of HF
4. Subtract the mean of the VC from each well value treated with HF
5. Calculate the mean of the PCygo
6. Calculate the relative transcriptional activity of all other wells relative to the PCago
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