Quantitative LC/MS/MS Analysis of an Analyte and Metabolite in Human Peripheral Blood
Mono-nuclear Cells Processed by Covaris Homogenization using Adaptive Focused Acoustics

'Samy Tadros, Mark Netsch, Jessica Daley, Kathleen Ferguson

1Charles River Laboratories Preclinical Services, Massachusetts, 57 Union Street, Worcester, MA 01608

LABORATORIES

~
CHARLES RIVER

. e
Pu rpose 0.200| mL of control plasma added to B-cell pellet Discussion i .
sample - .
To develop and validate an LC/MS/MS method for the A p, No matrix effect or interference was observed across the ' .
analysis of intracellular concentrations of an analyte Sonication ] ] elution windows of the analyte and metabolite, indicating
and metabolite in human Peripheral Blood Mono- Samples were sonicated for 30 seconds with a the specificity of the method. Concentration and statistical i
nuclear Cells (PBMCs) containing B-cells. Covaris sonicator set to 5°C using a preset data was calculated and reported using Watson B " v
) ) . . modulation program Laboratory Information Software (version 6.4.0.02). s : "
Chronic Lymphocytic Leukemia (CLL) is the most Internal Standard. Buffer. and Solvents Acceptable (20% limits) intra-day and inter-day assay : o
common form of adult leukemia in the Western world. . ’ precision (s12.0% CV) and accuracy (<13.3% difference) .
Approximately 10,000 new cases are diagnosed each 0.050 mL of internal standard, 0.125mL of 0.5 M - . o
’ . were observed over a linear range of 0.300 ng/mL to . . M - - - - - - - ° o s 10 1 ) s M 5 0 i s
year. Many CLL patients are responsive to a new form sodium carbonate buffer (pH 9.6), 0.1 mL Acetone, and 500 ng/mlL in heparinized human plasma. which is i o e cor
of prOtein inhibition therapy in which cancerous B-cell 0.4 mL of Ethyl Acetate. Samples were then vortexed. representati\/e of 0.0600 ng/'] Omillion cells to 10.0 Thearetical Maminal Concentrations Thearetical Mominal Concentrations
i i . B - g . Wat: QcLLOa Qc L QC Mid QC High Wyatson QCLLOG 0,300 QC Low0.900 QC Mid 4.00 QC High 40.0
receptors are poupd and prevent_ed_ from signaling. Centrifugation ng/10million cells in human PBMCs. The mean combined Fun ID 0300 ng/ml 0900 n;frfm 100 ng)'mL ADDnéfgmL Run ID ng/rL ng/mL ng/ml nofmL
Reduced signaling induces apoptosis in the cancerous 5 minutes at 3000 rpm extraction recovery was 33.5% and 45.1% for the analyte : - A o — ' 0256 04220 43 09
CLL B-cells. and metabolite, respectivel 0.294 0876 403 ns 0.285 0.962 435 415
- Evaporation , resp! Y. 0245 01896 381 "7 0327 0.954 382 9.4
- 0.2900 0.867 3.97 302 0285 0.958 391 338
>< M et h 9] d S 0.400 mL of supernatant was transferred to a 96-well Representative Chrom atograms 50 0556 16 B 0264 Dazt s 03
- - - block and the samples were evaporated to dryness QCLLOQ Covaris Ultrasonic AFA g LRl LAl £ 1.2 e 2 Sl =
I— The methpd was validated to quantltate_ |n?race|lu|ar using a Turbo-Vap 96 set to 20°C for 30 minutes. Mean 0,267 0,902 403 374 Mezn 0.289 0.933 413 400
concentrations of an analyte and metabolite in human o QCLLOQ-Analyte - 3ELE 43 02 ns 85 = a7 a7 g oo
-~ PBMCs) versus heparinized human plasma standards Reconstitution %o i
@) and QCs. B-cells are contained within PBMCs. B-cell 0.200 mL of (50:50, v:v) Water:Methanol was used as - . bz peo3 4 7 . = Lot b u
N N . . . e ! B .
samples were prepared using Histopaque tubes for cell reconstitution solution TETE TR W % W T D o E T h T m e w e n 0.285 0.951 392 B0 o3 jm 38 %1
" — 0.2580 0918 391 37
C separation followed by centrifugation and wash steps. HPLC QCLLOQ-Metabolite 0268 1200 391 411 ey i 109 E)
—_— . 0.334 117 38 B4
i i Column: Waters XTerra MS C18 column = y 0o7s . o 337 y o o 2o s
. ean i .. .
O Covaris Sonicator (2.1 x50 mm, 5 micron) w s a7 .1 1.0 33 %Bias 17 122 4.3 133
. 158 243
+ i . . Flow rate: 1.0 mL/min B T I I I T " 8 8 8 k " : g b
The Covaris sonicator was employed to homggenlze t.he Analysis run time: 3.5 minutes & QCLLOGARae 1S n 03 003 458 105 4 0247 0.955 438 07
C PBMC samples. The Covaris uses ultrasonic adaptive g QCLLOQ-Analyte o ] e fel . o i f) -
focused acoust|c§ (AFA) tO dlSrUpt cell pellet and tISS.Ue Compounds were eluted using a gradient program £ - 0283 0881 473 293 53515 0.984 428 381
samples while simultaneously controlling b : ] rr e i il L) Hhech e —
h ization t t i running an aqueous ammonium acetate mobile phase at e S — 0,306 0572 408 9.0 0.295 0948 433 ;B9
- omogenization lemperature and time. a pH of 9.0 and an organic acetonitrile mobile phase. Mean 03 0542 438 913 Maan 0302 0.045 438 =1
 Sunicator | | Diagnostic Imaging | Two different analogue internal standards were used, one QCLLOQ-Metabolite 1S . L ik Y e e (LT iy s 95 23
CG ] for each compound of interest. Mass spectrometry 1 omt ] Moan Gbesrved N
C 1! . . . . . - ean SErve nova
(f) detection was carried out with a PE Sciex API 4000 triple ] 3 Conc. b3m nesz 4n =1 Mean Qbserved e 0985 . 79
im lm":mulgn:cww::;‘ 100um  10wm quadrupole mass Spectrometer equipped with an [ o 2 ] PR T  za ®  an  az  as Y Bias 0.0 5.8 2.8 2.3 oiuar::a 07 7 as s
- Cell Count Atmospheric Pressure Chemical lonization interface for Time, Min pEE‘W-EE”(%'{,q 104 a5 44 45 Botwonn R
—— . . . recision (% etween Run
Samples were diluted 1 to 100 in red cell hemolytic the LC/MS. Mass spectra data was acquired in negative ) Within Fun 0 os . - Precision (%) i ek il b3
CD medium (10 mL DPBS, 200 uL acetic Acid, 10uL Trypan ion mode with multiple reaction monitoring using Analyst B-Cell Sample from CLL Patient ACEHMI(E oratn R, 1 54 12 25
D_ Blue). Cells were counted within any three of the 4x4 software (version 1.3.1). Patient Sample - Analyte . Mot Bune 8 v " 18 . 7 . 1 "
square field. An al vtl Cal CO n d |t| ons - f 2= Value outside acceptance criteria (20% Theoretical) but included in summary statistics Number of Runs 3 3 & )
- i H - b= % 3=l di i 20% Th ical) b luded i
<L Mass Specirometer: Applied Biosystems API 4000 - Y AY _ B s U e I g )
The total number of PBM/mL was then determined Interface: APCI, negative-ion mode a2 e @s  ws W ta is  ia e @ as @8 @ a8 3@ m © = Grubhs Otlier, excluded fram statistical analysis
< resulting in an average count of 99.7, indicating a cellular Column: Waters, XTerra MS C18, 5um, 50 x 2.1 mm Patient Sample - Metabolite
density of 9.97 x 107 cells/mL—a total of 1.24 x 10° total Pre-Column FI'ItZ. 05 “m stainless-steel Precolumn Frit - QC Theoretical Morminal Concentrations {ngfmL) QC Theoretical Nominal Concentrations (ng/mL)
PMBC cells (Upchurch Scientific) g Watson Run Watson Run
10/2006 : Flow rate: 1.00 mL/min o . II— - _ SN — - D QC Low 0.800 ng/ml QC High 40.0 ngfmL D QC Low 0800 ngfml QC High 40.0 ng/mlL
Gradient Program: see below H ! 3 0.867 364 3 1.052 350
Run time: 3 5gminutes Patient Sample — Analyte IS _ 0839 278 0991 2395
E Iniecti V .I 25 L = . 091 37.2 0.847 35.3
njection Volume: 25 p - f 0942 365 0.945 ara
o Mobile Phase A: 10 mM Ammonium Acetate in > s ——taa E I —— 83]2 3;2 31833 3;;
Water, pH 9.0
. o . Patient le — Metabolite |
q Mobile Phase B: Acetonitrile : 10mM Ammonium acetate Patient Sample — Metabolite IS - i hane e ¢ s o
b . in Water pH 9.0, 95:5 o agg: Zg_? 11 Dnsza iﬁ;‘
ﬂ>) Sample Extraction Gradient Program * I B e 0951 385 170 303
) » " e, Min 0903 204 101 416
- — Following the addition of 0.2 mL heparinized human Time (min) %A %B Time: M
by plasma, PBMC samples were extracted using a Covaris 0 70 30 C I H
o sonicator to disrupt the cell pellet and promote mixing O n C u S I O n Me:an 0.935 38.0 Mean 1.02 B/5
between the heparinized plasma and PBMCs. Non- 0.5 70 30 i 0.0s8 241 i oned 2ot
ini Overall, th Its for the validation indicated that th 415 1 8 oy i ¥
PBMC containing standards and QCs were extracted 25 20 80 Vf;ad' the r?f_S‘_’ Stlorl' e valida !?” in |cade ‘bla z %iBias 39 -25 YiBias 133 23
i ini . method is sufficiently linear, specific, reproducible an n 12 2 n
g using 0.'2 r.nL volume of heparlmzed human plasma and 2.6 20 80 accurate to su OI’{ anal SiSp of sam p|es in human 2 = Value outside acceptance criteria (15% Theoretical) but included
no sonication step. All samples were then processed by . i _pp Yy p in surmimary statistics # = Value outside acceptance criteria (16% Theoretical) but included
3 using an ethyl-acetate liquid-liquid extraction. 2.8 70 30 PBMCs containing B-cells. RESRECE S tatEnes




