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Development of a HT-H295R Prioritization Metric

Introduction The Mean Mahalanobis Distance (mMd) Approach is Stable

Background: Changes in covariance matrices from data simulation suggest that the covariance structure is stable, leading to A B
. . . . .. . . . . . - [ | - 4-Androstens-3,17-dions 1 ® ® e o 491 14630 5343
« Endocrine disruption is a toxicity of both physiological and regulatory importance; as steroid hormones reproducible mMds. o el ° . o | s vewm s
[ [ ] [ ] [ ]
[ [ [ ] ] ] ] ] ] . ' Mifepristone{ @ [ ([ ] [ ] 5.06 117.05  34.M1
regulate reproduction, development, and other biological processes, it is a priority to identify chemicals A B A _ _ ‘ e | o o o | s nem wn
that may interact with production of these hormones. . - . e : Cotrnpr—:\[rlzon of .the corretlgtlon of the three ‘ o’ s | 8 ) oo o s wem s
orrelation OH-PREG ovariance e ower global upper eS |ma e Covarlance ma rICeS. : ‘\ Testosterone propionate ® ® @ 424  107.01 35.88
. igh- - ’ - . sz : : : T * . °° o | n imm i
tAI‘]htIg.h ﬁhraoughpUt H295R ?sza1y1 (I;]IT H295R) Was d?r\]/elotped.dash part Of tl‘é? U-St-hEP.AS -I;c:‘]xcas‘t_ prl._cl)zgga5r£ -1.0 -0.5 0.0 0.5 1.0 COIEEIZ? (;:12 /,*" u Correlatlon Of the Covarlance Of SterOId 4-(2-Phenylpropan-2-yl)-N-[4-(2-phenylpropan-2-yl)phenyllaniline | ® \ : : ® : 3:48 99.;57 21:66
0.019 0.2 - 2,2-Bis(d-hydroxyphenyl)-1.1,1-trichloroethane - L] L] 3.46 94.88  25.88
?l |r?cuI gs measuretmen 0 ’ orrpon%s acrc(;ss e sergl tormone iosynthesis pathway in o 2 & PR hormone measures are largely the same. et ot e S| oo
cells, including progestagens, corticosteroids, androgens, and estrogen. e Bt 8 & 4 « Variance of the steroid hormone o O e ..: E
« HT-H295R has been used to screen a total of 2012 chemicals in single-concentration and 656 chemicals resre v B 0% 2 2 gtf» measures is also similar. s ersimatymind| g KX o am e e
in multi-concentration. o o gm ce gz o 3 ’Wi‘“ . e : . - B e
0.007 002 0.15 0.18 0.3 = ) Melatonin < L] [ 4.18 68.63 2419
. .. 0.007 L0, 013 ois o2 E ¢ : Danazol ® ® ® 279 6847 2311  ModelType
Mahalanobis Distance Metric: Ster0|dogeneS|s in H295R Cells . o EEEEEEEE < B. S(_:a_tterpIOt of the difference b_etween the Y B o e S| Ge e a5 e e
- oz N 5 original mMd and the median of the . e o Teet t | M rm oo eme.
« We previously developed a statistical metric using the mean ocoms IR simulated mMd for the three covariance o| i 7% m
Mahalanobis distance (mMd) to quantify the effect of a e L, | N R types. ¢ o S| em e
chemical on the overall steroidogenesis pathway in HT- S CIET OO = Practically no difference was observed b .ee P I
17 E2 _ - ' - ’ ) ’ : 01 . . Chloridazon | ] ® 1.27 6.68 2.21
H295R. _ s R e between the simulated mMds and the e C et o m o m
riginal m . . . . Octyl decyl phinalate | ® ™ 150 645 482
« Mahalanobis distance incorporates the effect size for each o e original mMds (dashed identity line). 3 o O
steroid hormone measure after adjusting for covariance - o s 5 8 % o | i oox e
] ) S T conse! esogen esogen 1 - 1 - H . 2 & N N-Dimethyloctylamine | ° ™ 105 621 172
between the steroid hormone measures (Equation 1). e — " What is the true type I error rate (false-positive rate) and the power to detect fold-changes in steroid hormones* . oo R
aldosterone cortisone Dimethyl hexahydroterephthalate 1 @ ® 1.04 5.66 2.22
 The maximum mMd (maxmMd) value for each chemical was R W | A. B. | T R R
selected to indicate the magnitude of steroidogenesis pathway | ] Covariance Type o A4 s N b e SR N
perturbation. Lower 4 N | S T
ca 1 mUD= /e~y T ey [ower T ciobar [ Uoper I S S o
g. =\ (Yec — Y1 Ye — Y1)/ Nh IXE 0015 0.019 0.012 . L We developed a rank prioritization metric using a selectivity score
Where y; is the vector of log-transformed hormone concentrations for the j* concentration, N, is the number of m 0.007  0.008 0.006 A which accounted for cytotoxicity and mitochondrial toxicity from
hormones with measurements for this chemical, and ) is the estimate of the covariance matrix _ “ Covariance Type (Fold Change) ToxCast assays.
Primary Questions: A.. Estimated type | error rate of a simulate true negative HT-H295R goo “ ELE‘JS;T{.?, ; domal 19 N
. . . . response profile at two o levels. e e . 432 of 635 (68%) chemical samples with sufficient ToxCast
= |s the covariance structure stable when you only use low or high responding chemicals for the mMd P P R - assav data V\(/ere oc):onsidered selececive in HT-H295R and were
calculation (i.e. if the dataset changed), and how does this affect the mMd values? : S : ‘ . | ’ %t g e y ) :
_ _ _ o B. The power to detect experimental significance using the mMd S .. . o % % ordered by efficacy in the mMd response.
= How well did we approximate the type | error rate, and what is the sensitivity of the mMd approach to approach. © 0 : 2 ® o o X
detect significant perturbations at different effect sizes and steroid hormone response types? = Fold-change effect sizes 21.5-fold resulted in sufficient power SRS B. Top and bottom 25 most selective and efficacious chemicals
= Do putative aromatase inhibitors have a unique steroid hormone pattern in HT-H295R? to detect significant effects on steroidogenesis. E z Z < B s g 3 P 8o° o samples in HT-H295R
o . . o . . . of \06‘ \06\ P G&O ‘;@‘0 @qw O é&S s@"d’z . p Ll " . . . .
= Can HTS markers of cytotoxicity and mitochondrial toxicity be used to contextualize the mMd as a = Power was smallest for steroid hormone changes in both E1 <~ A A S & g | | | | . o, 2o = Most select|_ve chemllcal_s included steroid hormones and
prioritization metric? and E2. L ) i ¥ oo () é é known steroidogenesis disruptors

Data Simulation to Test Stability of the Approach

Summary and Future Directions
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