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UHPLC-HRMS and UHPLC-MS/MS Conditions Table 3. Generation of Major In Vivo Human
The system used for metabolite identification and profiling Metabolites in Hepatocyte Co-Cultures of
consisted of a Shimadzu Nexera™ UHPLC system (Table 1) Rat, Monkey, and Human

- ™ : : Compound Major In Vivo Human Hepatocyte Co-Cultures Incubation of Diclofenac with Hepatocyte Co-Cultures
and 2 TrlpIeTOF >600 high resolghzlon — spect.rometer Maldile Metabolites Rat | Monkey | Human 1. The major human circulating and excreta metabolites,
Purpose (AB Sciex) controlled by Analyst TF'™ software (version 1.6). Tomstlons | Zomsone suliedds Yes Yes Yes f | ol " 4 -hvd | d copus |
To develop a reliable, quicker, and cost-saving in vitro method to accurately predict Mass spectrometric analysis was performed through S e 1§1Licuron| S Yy

- ! PR : - - - MS/MSALL with Sequential Windowed Acquisition of all >-Methyldihydroziprasidone Yes Yes b diclofenac, "> were identified in both animal and

major human metabolite profile in vivo and to de-risk disproportional or unique 9 9 _ e - Ry

: - T THeoretical Fragments (SWATH) acquisition (Table 2). The o Methyrdivdre-2Ih human hepatocyte co-cultures as major or Significant
human metabolites before a drug candidate nomination | . A N-Dealkylziprasidone S-oxide " " " (Table 3).
Method mass spectrometer data were mined with MetabolitePilot (BITP-SO) - diclof ol " " ,

_ . . software (Version 1.6) using mass defect filtering, isotope N-Dealkylziprasidone sulfone No Yes Yes - 'FO er?ac acy g.ucurom €5 were the SITsies
Using long-term animal and human hepatocyte co-cultures coupled with non- oattern filtering, and background subtraction. (BITP-SO,) metabolites in all species at 4 h. At 48 h, acyl
targeted MS/MSA with SWATH acquisition by a UHPLC-QTOF system to generate Linezolid | O-Dealkylation/ring opening, Yes Yes Yes glucuronides were the major metabolites in rat and
metabolite profile information Table 1. Liquid Chromatography Conditions carboxylic acid (PNU-142586) monkey, while acyl glucuronides and 4’-hydroxyl and 5-

N-Dealkylation/ring opening, Yes | Yes | e hydroxyl diclofenac were major metabolites in human
Results UHPLC Column ACQUITY UPLC BEH C18 2.1 x 100 mm 1.7 um carboxylic acid (PNU-142300) (Figure 4). At 168 h  4’-hydroxyl and 5-hydroxyl
Metabolites of the tested compounds identified in human hepatocyte co-cultures Column Temperature 40 °C Diclofenac | 4"-Hydroxydiclofenac Yes Yes Yes d'gl ! ' h ! z X I'Yc . ky »;I
. . . . , . iclofenac were the major metabolites in monkey an
were also found in those of rat and/or monkey and the major human circulating Flow rate 600 pL/min >-Hydroxydiclofenac Yes Yes Yes . ) . , Y
and excreta metabolites of these compounds were also found in human and/or Injection Volume o gl SRl Yes Yes Yes numan, while acyl glucuronides and 4 “yEICXIESEE.

. . Mobile Phase A 10 mM CH3COONH4 in water, pH=50 * Not searched due to its molecular weight outside of SWATH range ’]yd roxyl diCIOfenaC were major me'ta bOIiteS in rat.

animal hepatocyte co-cultures. The proposed approach appears to be reliable. . _ _ - y . . .
Mobile Phase B Acetonitrile containing 0.1% formic acid 3 N addlthn, mU|t|p|e hydrOxyldIdOfenaC glucuromdes

Figure 2. Major Metabolite Profiles of Ziprasidone in , , .
Hepatocyte Co-Cultures of Rat, Monkey, and Human and a dehydrogenated diclofenac (detected in negative

mode) were also identified in animal and/or human.
4. Metabolites identified in human were also found in

UHPLC Gradient 5-5-40-50-95-95-5% of B @0.0-1.5-9.0-10.0-
11.0-12.0-13.0-15.0 min

® XCHrari2013Ax09 BlockB 49 96SETH7 will (savple 1)-78supamatent Rat T168 cmpd'5, Experiment 1, +TOFMS(100-2000) £91154/-Q006Da
@ XCfran 2013y BodkB 49 SSETHwIF (sanpe 1) - 78 supamdient Rat TI68 anpd 5, Bparivent 1, ¥TCFMS (100 - 2000y 429151 +/- 0006 Da

@ XCfram 213D BockB 49 SETTT/wi (enpls 1) - 78 supamstert Rat TI68 avpd 5, Bypaiiment 1, +TCF MBS (100 - 2000 44546 +/- Q006 Da
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Table 2. TripleTOF™ 5600 Parameters . - % /éj animals.
E s 3 :
Parameter Value B I 2 % k 3
One of the main goals of in vitro species comparison studies is to assess whether e o e
, . , , 2 e A e e e e S
there is adequate coverage from the preclinical species to humans with respect to lon Source Gas 1 (GS1) 60 Psig N, o Monkes £
disproportional and/or unique human metabolites. Also important is to accurately :0” 20“"CGVG|352((‘|5:)2) 6‘;:;'5\72 P ol g ]T“ : <3
. . . . . . .y . . on Spray Voltage wl 2 “ . . . .
predict major human metabolite profile in vivo. Traditionally, this is performed Temperature (TEM) S50 °C N s ”’6-5%0 7;5&3-0 — * Major human circulating and excreta metabolites of the
with subcellular fractions and/or suspended hepatocytes; however, these short- Declustering Potential (EP) 80V SEEEEERIENECE | T S e B ) three compounds were found in human hepatocyte co-
term in vitro systems do not usually provide multi-generation metabolites.[ 23,4 Full Scan TOF-VS Range 2 s e o : It
Y Y P & ' SWATH MS/MS Al Range 250-950 Da r Lt 8 e cultures.
In this study, we incubated selected compounds of diverse chemical structures Accumulation Time 35 ms per 25 Da " | E fk : k * Metabolites of the three compounds identified in human
. . ooV . : . S : : . :
(linezolid, ziprasidone, and diclofenac, Figure 1) that were subjected to a wide o Egzzz(s‘;'iad & ey T sy e e m e e hepatocyte co-cultures were also found in those of rat

range of biotransformation pathways with long-term hepatocyte co-cultures and/or monkey.

Figure 3. Major Metabolite Profiles of Linezoid in

model over an extended time period, and mined the metabolite information from Hepatocyte Co-Cultures of Rat, Monkey, and Human * The non-targeted MS/MSAt with SWATH acquisition
the mass spectra generated by an UHPLC-QTOF-MS system through non-targeted N enables a comprehensive qualitative and quantitative
MS/MSAL with SWATH acquisition to compare the metabolite profiles across = . analysis of all components within the dynamic range
species and to the major metabolite profile found in humans in vivo. _@ N : Z Z Z interrogated. High resolution MS and MS/MS spectrum of
. o = T x|l B Ty every analyte in the sample reduce potential for
Figure 1. Structures of the Tested Drugs Incubation of ZIP with Hepatocyte Co-Culture ’ AJV MV N - - - -
1. Three major human circulatingandyexcreta metabolites S- W;mmﬂmjmwwrﬁ;“mmﬁ; Teeseees mt.e.rferences., therefor.e provice high quality GRS,
COOH — 5 methyl-dihydro-ZIP. ZIP sulfoxide, and N-dealkyl ZIP e gﬁgﬁﬁ gﬁggggggﬁ : ability of re-interrogation of the .IVIS data. of F:\II analy.tes
i:[ é O\\/N\Q\Nko OY culfone 38 were i’dentified - bot;\ monkey and human Monkey “ ¢ al!ows the .L.deate of. metabolite profile information
F %NH hepatoc’:yte co-cultures (Table 3). S-Methyl-dihydro-ZIP and T m L BE J\ WIFhOUt acditional eXpP RIS
1P sulfoxide were alsa found in rat. S L I /if/g Y N S — * This approfa\ch of long-term hepatocyte .co-cultures
Diclofenac Linezolid 2. S-Methyl-dihydro-ZIP and S-Methyl-dihydro-ZIP-SO were — Eiivis Sii) imnas fn phe man ot coupled with non-targeted MS/MSESSSEE
. . . | ;v f .| 5z = acquisition by UHPLC-QTOF-MS provides a reliable,
\S_N\ S 5 Lhee atrgijc’z; cg]ces?tzcigze(ii I:rer;;’ monkey, and human % : 2 Z z& : quicker, and cost-saving method to accurately predict
N g ; Mgcabolzltes Sentified ir? hum;m were also found in y I AW G 71O szj)({ _ S major human circulating and gxcreta metabolftes. as well
cl ' anirrale e as to cc?mpar.e metabol.lte profllgs across species in or.der
Ziprasidone (ZIP) | Figure 4. Major Metabolite Profiles of Diclofenac in LO fde'r('jSk umql:ﬁdor dlsprf)po.rtlonal human metabolites
Incubation of Linezolid with Hepatocyte Co-Culture Hepatocyte Co-Cultures of Rat, Monkey, and Human etore arug cancice e
1. Two major human circulating and excreta metabolites, S 1SSl s 5 s 1B S VS (08 20 S50 SO
PNU-142586 and PNU-142300,°' were identified in both =
animal and human hepatocyte co-cultures as major or | w o mew |
significant (Table 3). I Y.\ ./‘/k _HRw 4 = DS
Sample Preparation 2. Metabolite profiles were qualitatively similar across all me%;ﬂmﬁ;%*%w&%m%w R %hgafvzgs%:igz2%93:5%53%;5522”hguﬂi‘a'ﬁa.ﬁT.ff?23255%?&“1522‘11%1“.21i'?er?a,i‘?srffﬁlii'eigfiﬁfyﬁfrimmg et _5.11
Linezolid, ziprasidone (ZIP), and diclofenac (@ 10 uM) were incubated with rat, species tested, with three morpholine ring-opened IR ——— 3r:§§tzvbzv“teetsaLMA;sgzslmoegg(%;gggolpgag;emed hepatocytelcoculturesystoinm TROR e e S excretory_and:c.ma :
Qe or human HepatoPac™ co-cultures at 37°C in a 24-well format. products PNU-142300, PNU-142586, and PNU-143010 as | = R memasssrn e e gia-
cubations with stromal cells served as the negative control. The plates were the major metabolites in human. PNU-142586, = —— w i A s e mzzt;‘:::f:;a:nze:;;f:;:’;;’;i;:ﬁ::;.'25:;2:;;;?,::5::ng::;’;:z;::.:“::t:zf?:r;’;.z?m%:“’
placed inside a humidified incubator over 168 hours. The enzymatic reactions PNU-142300, and PNU-143131 were the major e e e e S i“ﬁfﬁiﬁ?fiZT'eéjhzéfariiﬁ.‘lgf.ofZ”f[ihigfjvjifilzi%?ﬁ.ziier.ngdeavedpmductsoftheantqagych;,qclm‘ ol
were terminated by adding 400 pL of ice-cold acetonitrile solution directly to the metabolites in monkey, while PNU-142300 and S SRR Ezgr):%z%:/.Mgh;yrggegmzztiSmnzﬁamn;aZigt:h.:mr:lejﬂveatiai:z;asm)e ;&ep;' osic e T
well at 0, 4, 48, and 168 h. The mixture was vortex-mixed, centrifuged, and the PNU-142618 were major metabolites in rat (Figure 3). = T cubjects, VI, 2001 29 Aa6. 1A T "“"!1' |
supernatants were analyzed by UHPLC-MS/MS. 3. Metabolites identified in human were also found in < . : Mﬂ \ = meaboles enobitica, 790OLEI0. ammal "" |
e e e e ., 11. Stierlin H et al., Biotransformation of diclofenac sodium (vOtare_) in m
anima|s' T unchanged drug and prlnC|paIphenollcmetaboll.tes in usmga_r.\d_?pe Xenobiotic
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