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ABSTRACT METHODS :

100
Changes in immune cell populations in the peripheral blood of cynomolgus monkeys, as determined by flow cytometry, Specimens and Reagents 50 )
are routinely used as an immunological endpoint in toxicology studies. To determine what constitutes a “normal” value 168 adolescent cynomolgus monkeys (84 males, 84 females), naive, aged between 2 to 5 years - \ T Figures 3. Relative percentages of T. CD4+ T CD8+ T B. NK, and
for immune_ cell populations in the peripheral blood, we anal_yzed Iarg_e cohorts of naive adolescent (males: n:_84, females: ¢ 33 il_qfant cynomolg_us monkeys, naive, aged between 26 to 30 postnatal days 2 T ) monocyte populations in peripheral blood of adolescent and infant
n=84) and infant (n=33) cynomolgus monkeys. We determined relative percentage and absolute counts of immune cell  Anticoagulant: K2 EDTA é ”T | * cynomolgus monkeys.
populations, such as CD3+ total T cells, CD3+CD4+ T cells, CD3+CD8+ T cells, CD3-CD20+ B cells, CD3-CD16+ NK cells, and A : o |
CD3-CD14+ monocytes. The number of total T cells were 3.06+1.25, 3.24+1.35, 2.88+1.12, 4.97+1.55 x 106 per mL, number Assay Procedure = Each tbar repr_@;;ﬂf mean ana _é?niard ger'atlcnt of _gz'at;ﬂve
of B cells were 1.34+0.75, 1.45+0.90, 1.23+0.56, 1.85+1.01x 106 per mL, the number of NK cells were 7.59+4.24, 8.56+4.44, Whole blood (0.1 mL) from cynomolgus monkeys was mixed and added to the immunophenotyping antibodies 2 40 17 * %earf;in ?19222 ](cgr_ fema?;s)moir;a?neg_using C}lrowa é’yféffentr? gi;niﬁcaﬁz
6.63+3.81, 4.48+1.94 x 105 per mL, and the ngmber of monocytes were 2.48%1.09, 2.4611.22, 2.5010.94, 4.44+2.08 x 105 against CD3, CD4, CD8, CD20, CDie, and CD14. The s_amples were then incubate_d in_ the dark at ambi_ent “ 30 ] I1 ?I differences observed within values are shown with an asterisk (Mann
per mL for total adolescent both sexes combined, adolescent male, adolescent female, and infant cynomolgus monkeys, temperature (AT) for 15 to 20 minutes. Leukocytes were isolated by whole blood lysis using 1X BD FACS lysing . 7T _ Whitney test, *= p<0.005, **=p<0.05).
respectively. Our results indicated significant differences based on age and sex. Infants had higher counts of total lym- solution. Samples were incubated at AT for 5 to 12 minutes followed by centrifugation (500 x g). Cells were washed once I [
. . . . . . 10
phocytes, monocytes, total T cells, CD4+ T cells, and B cells compared to adolescents (p<0.005, Mann Whitney test) and by adding 1X calcium- and magnesium-free phosphate buffered saline (1X PBS), resuspended in 1X PBS, and analyzed on I
lower absolute counts of NK cells (p<0.0001, Mann Whitney test). We also observed sex-d_ependent differences where the cytometer. T cobcom comacho  Coichaoe OB CoAchim
females had lower counts of CD3-CD16+ NK cells compared to males (p<0.001, Mann Whitney test). Overall, these re- o Aoleccente B Male Adooscorte B Formalo Adoloconte & Infaree
ported values serve as a guideline for improved understanding of the various toxicology related changes introduced by The following antibody panel was used: ;
therapeutic treatments during drug development. .
- populations in peripheral blood of adolescent and infant cynomolgus
INTRODUCTION 1 9C, 9G. 96, 9G,, 96, cDs . monkeys.
S | | | o 2 CD4 CD14 CD16 CD20 CDS8 CD3 A -]
Major immune cell populations in whole blood consist of lymphocytes, monocytes, and granulocytes. Significant S ! . Each bar represents mean and standard deviation of absolute
changes in these populations in response to test article administration can signal a serious safety issue. As a result, these g " | * counts x 106 per mL of peripheral blood (n=33 for infants, n=168 for
populations and their subpopulations are freguently identified and monitored during preclinical toxicology testing using Data Acquisition : | fﬁgliefgenf’rceﬁ?esfOfrrorTalﬁi’w nZSfomfeotrr fear:w]glesa)bsg?ﬁglat:ecfmt?lno%
flow cytometry. Subpopulations of Iymphocytes iInclude T cells, helper T cells, cytotoxic T cells, B cells, and NK cells. T cells Data acquisition was performed using a BD FACSCanto™ Il cytometer equipped with BD FACSDiva™ (version 6) g ’ ‘ \ Iymphocyl?ces andg monocytes obtgined Lilsing hematology analyzer.
can be identified by presence of CD3 receptor on the cell membrane. Helper T cells are a subset of the T cell population, acquisition software. Appropriate filter sets and mirrors were used to capture FITC, PE, APC, PerCP-Cy5.5, Pe-CY7, and [ — Significant differences observed within values are shown with an
responsible for activating the humoral immune response. They are identified by the presence of CD4 and CD3 receptors APC-Cy7 fluorescence. Flow cytometer qualification was performed prior to each analysis using cytometer setup and 2 T . K . asterisk (Mann Whitney test, *= p<0.005).
on the cell surface. Cytotoxic T cells, identified by expression of CD8 and CD3 on the cell surface, carry out targeted tracking beads obtained from BD Biosciences. Fluorescence compensation was conducted automatically using stained Lo o oo
deStrUCthﬂ Of tumOr and |ﬂfeCted Ce”S. NK Ce”S, Identlfled by the presence Of CD16 and absence Of CDZ, are part Of the GBIOSCIGHCG UltracompTM beads and FACSD'VaTM SOftware_ ’ CD3+ CD3+CD4+  CD3+CD8+  CD3-CD20+ CD3-CD16+ CD3-CD14+ Lympho Mono
iINnnate immune response responsible for nonspecific clearance of tumor and infected cells. B cells, identified by the presence ™ Adolescents M Male Adolescents Female Adolescents  ® Infants
of CD20 and absence of CD3 on the cell surface, produce antibodies against foreign pathogens. CD14-expressing Data Analysis
monocytes carry out phagocytosis, antigen presentation, and cytokine production. Despite their routine monitoring during Data collected on the cytometer was analyzed using BD FACSDiva™ software (version 6) to measure relative Table 1. Data Compilation of Relative Percentages and Absolute Counts of T, CD4+ T, CD8+ T, B, NK, and Monocyte Populations in Peripheral Blood
safety assessment, little information is available on what constitutes a normal baseline reading for these populations. percentages from the lymphocyte and monocyte gate. Relative percentages of T cells, CD4+ T cells, CD8+ T cells, B cells, of Adolescent and Infant Cynomolgus Monkeys.
NK Cells, and monocytes were obtained from the percent values present in FACSDiva™ statistics table. Total numbers Compiled mean and stgnda_rd de\_/iation values for A) relative percentages and B_), absolute counts (x 106 mL of T, Helper T, Cytotoxic T, B, NK, and
ere, we leverage a large number of datasets collected from 168 adolescent and 33 infant cynomolgus monkeys animals of T cells, CD4+ T cells, CD8+ T cells, B cells, NK Cells, and monocytes were calculated using relative percent values and monocyte cell populations in peripheral blood of cynomolgus monkeys categorized based on gender and age.
to compile a baseline level of major immune cell populations in the whole blood. We also report various gender and age- lymphocytes and monocyte counts obtained from Advia-180 hematology analyzer.
specific differences observed in these populations. :
P PO Statistical Analvsi A CD3+CD4+ CD3+CD8+ CD3-CD20+ CD3-CD16+ CD3-CD14+
atistical Analysis
_ Statistical analysis to test for significance was performed using Mann Whitney test in Prism GraphPad. Mean and Adolescents 576 £ 84 341+6.6 18.8 £5 24.8 + 8 14.7 £ 6.5 76.9 £10.4
P standard deviation calculations were performed in Microsoft Excel. Male Adolescents 56.7 + 9.5 33.4 + 7.2 18.5 + 5.3 24.8 + 8.7 15.8 + 7.0 75.6 £ 1.7
PN Figures 1. Overview of major immune cell populations in Female Adolescents 58.4 + 7.2 34.7 5.9 191+ 4.8 24.8 + 7.2 13.6 + 5.9 782 + 8.8
i | peripheral blood of cynomolgus monkeys detected using flow . .
iE cytometry RESU LTS Figures 2. Gating strategy for Infants 67.5 £ 7.3 48.7 + 6.7 15.6 + 4.2 239+ 6.4 6.2 + 2.0 83.4 + 7.3
LA | detection of T, CD4+ T, CD8+ T, B, NK,
FSC-A (N, 000 " gm = = = .
/ Three major immune populations of peripheral blood, Identification of T, Helper T, Cytotoxic T, B, NK, and Monocyte Cell Populations and monocyte populations .
lymphocytes, monocytes, and granulocytes can be . : - - -
Lymphocytes Monocytes Granulocytes detected using flow cytometry, due to the differences in size - gy Al Events . SinaleCells 1 o SrueCeli - Lymphacyte Data collected ] u5|_r(1jg y flci]w CD3+CD4+ | CD3+CD8+ | CD3-CD20+ | CD3-CD16+ | CD3-CD14+ |Lymphocytes
! ' ' | | and granularity. These populations can be further divided into sl 5.3 201 dnEe 1| s Citoljraettiggs\’va;gf;teeret; 'aints'hyo\fvne Adolescents 31413 1.9 + 0.8 11+ 0.6 1.4 0.8 0.8 0.5 0.3 +0.2 5.4 + 2.0 0.4+ 0.2
D3 020 cD16 Cp14 subpopulations of expression cell-specific markers that can be N 83 | i o N T | Do Teek _Fth ton t < to the loft sh |
T e @ @ @ detected using flow cytometry. T cells express CD3; helper T 3 ks, col o Sirigecels_2 5 o | o : Al gateing(;)pof V;/i?\glslznceesl sousineg Ie:SCS a?wvc\j/ Male Adolescents 3.3+1.4 2+0.9 11+ 0.6 1.5 £ 0.9 0.9+0.5 0.3+0.2 58+ 22 0.4 +0.2
D3+ . . = :"-_f_r.;'—*'""'t':"'“-"""""""q"} i E—: ARy 5 TR E E_: _.. o E
. ‘ cells EXPress both CD3 and CD4, and CytOtOXIC T cells EXPress ,:,E o 1_5 o = .;T'-"h;lnnc':.-'te E SSC parameters_ "Op r|ght pane| Female Adolescents 29 +12 1.7 £ 0.7 1.0 £ 0.6 1.3 + 0.6 0.7+04 0.3 £ 0] 5018 04 +£0.2
: celle K el CD3 and CDS8. B cells and NK cells express CD20 and CD16 ok e o ® N i A r d
e it respectively, while lacking CD3 expression. Monocytes can be e S L 2 ooy | g e e et Infants 5.0 % 1.6 3.6 12 1.2 + 0.5 1.9 £ 1. 0.5 £ 0.2 0.5+ 0.3 7.5 + 2.5 0.6 + 0.3
Identified based on CD14 expression. = mnpg.:jfn ED(D}c;*IDEDEDIjj T 5!:1 1|:|n:| 15||:| 2|:|u:| zﬁln M 5!:1 1|:|u:| 15||:| 2|:Iu:| EEIIII monogy © popg ations. enter e
| SSC-H  (x1,000) FSCoA (4,000 FSCoA (41,0000 panel is for gating on CD3+ total T

cell population out of lymphocytes.
Helper T cells Cytotoxic T cells “'-',:,_-.-_- ._Ir.TTF'hE.IT:"-"tE = Lymphocyte Lr.::l_: CD3+ T cells i Monocyte Cehtel’ m|dd|e pane| iS gated on B CONCLUSIONS
(CD3+CD4+) (CD3+CD8+) « 1_-§ -5 L | = ™ JC0E+CD4+ E_E cell population of Iymphocytes. . _
ca 3| Mg - CDHD16+ MK Cells 2ol ) | LT Center riaht B fed NK We report relative percentage and absolute numbers of helper T cell, cytotoxic T cell, NK cell, B cell
2 23 L | | T35 _ T 1 "o 4+ Manocybes enter right panel is gated on | | |
i PCDTCD20+ B Cells g " ° 2 Eo, - < o cells out of lymphocytes. Bottom and monocyte populations present Iin peripheral blood from a large cohort of cynomolgus monkeys, to
EFE 5 2 5 5" 3 left panel shows gating on CD4+ and assist in establishing a normal baseline reading. Our analysis also identifies differences in peripheral blood
5 o o o | . L | CD8+| tT Ce__'; ObUtttOf C_Dﬁt* T Cle_” immune cell populations based on gender and age. We believe our analysis will assist in improved understanding of the
A Rana yeare el s Lo vn et pe e e L A O PRRL P LRI B PURRLLL PR POPUALION. ~Nie LOLIOM FIgNt panet 1> toxicology changes introduced by therapeutic treatments during drug development.
g At ot 0 B 1 L 1848 e 7 287 ”'”ijggﬂpc_clg_ﬂ " gated on CD14+ monocyte population Y J 4 P J J P
L3 ARLLYTA D3 APL-Ly7-A out of the monocyte gate.
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