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Mouse V6.5 ES cells Mouse Splenic Dendritic Cells

« 3 sites (5 total instruments) « 1 site « 1 site
« C57BIl/6 male mice CD19+ B cells isolated via cell sorting * V6.5 ES cells sorted vs unsorted triplicate samples « C57BL/6 CD11c+ DCs sorted vs unsorted triplicate samples

« Cells collected for microarray (2014/2015 work) and Quantigene- * Cells collected for RNAseq (pending) and QuantiGene Plex (QGP) « Cells collected for RNAseq (pending) and QuantiGene Plex (QGP)
Plex (QGP) validation of microarray results

Abstract

The Flow Cytometry Research Group has continued with the goal
of establishing best practice guidelines for cell sorting conditions
that minimize cell stress, perturbation, or injury to the sorted cell
populations. In prior FCRG studies, gene expression changes in
Jurkat T lymphoblast cells were measured following cell sorting
with different system pressures and nozzle sizes where minimal
effects observed resolved over time in culture. Last year’s study
examined the effect sorting has on primary cells (C57BIl/6 mouse
splenic B lymphocytes). B Ilymphocytes were isolated using

Mouse Splenic B Cells

V6.5 mouse ES
Culture media NB27 +2i feeder free
Sorter BC MoFlo Legacy Sorter

C57BL/6 splenic DCs
RPMI +L-glut, BME, & 10% FBS
BC MoFlo Legacy

Cell line Cell type

Culture media

BC MoFlo Astrios or XDP
100 micron/20-25 psi
70 micron/70 psi

BD Influx
100 micron/20 psi

BD FACSAria ll (2 sites)
100 micron/20-25 psi
70 micron/60 psi

Nozzle/ Sheath pressure 100 micron/20 psi Nozzle/Sheath Pressure 70 micron/60 psi

70 micron/60 psi

multiple flow sorters with 100 micron nozzle size/20 psi pressure or Sheath fluid Leinco S632 ClearSort Sheath fluid Leinco S632 ClearSort

70 micron_ nozzle size/70 p§i pressure sorter configurations. s > Culture od
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samples from the same batch of sorting runs were assayed by _Wit_h :0. starting 4 A freeze spleen cells FLOW

eBioscience QuantiGene Plex (QGP) to validate the significance of eBloscience o material A SOIRIINE

the candidate genes identified in microarray data. Since the QGP Anti-CD19 . @CD19+ SOIRINGE In triplicate

assay is a highly multiplexed bead based assay, additional genes In triplicate o0

known to respond to cell stress and damage were also evaluated m ﬁ— i W o0 o % sorted
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« Mouse B cell samples from a previous data set, ES cells and | ek oot e o ||| Seells 1 Eﬁ;’ﬂ;m K | | Evoression Rato [y
dendritic cells were evaluated for gene expression changes after oro vumzopaner | presionatio. | Wonarepar " W
cell sorting on different instruments using to the settings listed. e — W SrTenx [ N

« Analysis was done using a custom QuantiGene 60-Plex assay - e e o _ » ~” . ol e Eﬂmm
designed to include genes previously found to be differentially | MoFlo 70 um 60 psi 4 hour | e .

II MoFla 70 um 80 psi 8 hour

expressed in B cells after sorting at different pressures

Influx 70 um @0 psi B howr

Influe 100 wm 20 psi 8 hour

(microarray candidate) and genes involved in cell stress
pathways.

Influx 70 um 80 psi 4 howr
MoFla 100 um 25 psi 4 hour

Aria 100 um 25 psi 4 hour

Figure 3 — Heatmap of fold changes of gene expression in sorted / control samples for ES cells. Only
3 out of the 60 genes tested were below the limit of detection (LOD) in the ES cell samples. Of the
differentially expressed genes in this data set, both Fas and IL-1A are above the LOD for the assay.

Figure 6 — Heatmap of fold changes of gene expression in sorted / control samples for CD11c
enriched cells. Due to low abundance of input material from these samples, 45 out of 60 targets were
below the LOD including all of the differentially expressed genes within this analysis set.

MoFla 100 wm 25 psi 8 hour

QuantiGene Custom 60-Plex
Symbol _[Functional Category | [Symbol _[Functional Category

We believe the high levels of endogenous Rnases present in splenic tissue caused exceptionally high
levels of degradation not experienced in other samples. Bioanalyzer data from a replicate set, not
shown here, indicates a RIN of 5-6 for CD11c enriched and cultured cells when RNA was extracted

Aria 100 um 25 psi 8 hour

2.0

o LR
b3
_ e;_:g;w
P
w8l
=14 Hé]gﬂ
L%L ?
B0
se ]
g%}aﬂ
]
0 QL Lisju]
o/ (g
2] o
5
£l fIEi_H- LU.II.
gL %E;H'u d
ffm%
0
e
o B
¥E Ed H
g
& 1l
B 'Wuﬁ
FA4 8 Eﬁg
LG
'PLQ Lo
& vugig
[§:3
it o
 doud
g busd
g Mg
el Lﬂt*lq:l

ﬁenfl 2019 SElE ::rt Contro: e : o~ S using a column based total RNA kit. However, ES cells extracted in the same manner from similar cell
pa apoptosis p contro cg microarray candidate _ _ ' o _ _ = "3 1.5
Bax apoptosis Ubc control Fos microarray candidate Figure 1 — Gene expression heatmap from B.ceII QGP assays. EUC|.IdIan distance clustering of _samples g % numbers had RIN values of >9.
Bbc3 apoptosis Ywhaz _ lcontrol Gm129 |microarray candidate and genes a_LIIo_WS visualization of dlffe_rences In gene expression profiles across samples. Data is _from LS
Cflar T KIfa e cane A averaging triplicate samples and duplicate technical QGP replicates. Expression data was normalized to §<>. O1p0.-
Cvfin?  lapoptosis PIk2 microarray candidate the geometric mean of 6 housekeeping genes and then standardized by column prior to clustering using nks
FZs : agogtosis Rgsl microarraz candidate the R statistical computing language. Thirteen of the 60 genes tested were below the limit of detection. o9
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)L(J.”CSb apoptosis QF(‘;Gb :eat S:oc:z Z upr o RoS I Samples from each site tend to cluster together as expected since each site used its own BI6 mouse for 0.0 -
iap apoptosis | eat shock & upr OX contro splenocvte harvest. Fas IL-1A .
Calr heat shock & upr Fdxr ROS control P y - : i - N i i dicati Conc I usions
: _ No clear correlation of sorter configuration with gene expression is observed indicating most changes
Ddit3 _ |heat shock & upr Ppib  |ROS control are associated with inter-site effects (different animals) or placing cells into an in-vitro culture Figure 4 - Relative expression of Fas and IL-1a genes in ES cells shows a slight increase in
-Prdml cAMP & MAPK pathway| [Dnajc3  |heat shock & upr Sesnl |ROS control environment. expression after cell sorting. .-
Hsp90aal heat shock & upr Sesn2  |ROS control Most gene expression changes observed are associated with decreased expression that occurs » For all of the cell types teSted’ ther_e were a mm_lmal number of
Hsp90b1 |heat shock & upr _ compared to time 0 samples. We speculate this is a result of culturing primary cells without activation | h I : genes Changed as a result of cell SOI’tIﬂg across all instruments and
Hspa4  |heat shock & upr Gpr87  |survival such that cells are overall less metabolically active compared to the time 0 samples harvested from ASSB.y Panel Pat way lllustrations settinas
Actb control Hspa5  |heat shock & upr Tnfsf13b survival their native environment in the spleen. These results are consistent with microarray data from previous gs. _ _ o _ _ _
Gapdh [control Xbp1l heat shock & upr Triapl |survival work. A B » Genes preVIOUSIy Identified by Mmicroarray to be dlfferentlally

Microarray candidate genes are observed to be modulated in a manner consistent with original
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differential expression associated with a particular sorter/nozzle configuration. e e B - - - - -
transcriptional targets of microarray candidate genes. P P J B G = » The QuantiGene plEX assay IS a Slmple and flexible alternative to
o o Lo ”"“‘\/\@/’;;m” - =T . . . . g .
TN gPCR since sample input can be simplified to using cell lysate and
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QuantiGene Assay Workflow e ' | e avoid RNA and cDNA processing steps.
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Cell lysate or | i ] high pressure or low pressure sorted A k I d
RNA from Target hybridization and | | s — o O fighmtp'gg o aﬂ%t nozier;’ifgs' :n%""et:’rﬁre Figure 5 - Pathway diagrams from DAVID/KEGG cknowileagemen (s
signal amplification Detection using I . A 70 om0 i e - - illustrate where several QGP assay targets lie

sorted cells _ _ : 0 | Mo 100 20 e points was seen (annotations and -y . : : :
using QuantiGene Plex Bio-Plex 200 ! - E= e 01m labels) and is consistent with the W'ttf;]m the p53 (A) MAPK (B) and apoptosis (C) We sincerely appreciate Stefan Jellbauer and Brian McLucas at
i - o observations made for figure 1 above. PATTIWAYS: Affymetrix/eBioscience for providing the QuantiGene Plex Assay and

® affymetrix BIO-RAD I - N B e fiym P g the Q y
eBioscience F§FEEi5iFFFE 80802 8288°% technical support. We also thank the excellent work done by Alyssa
Note — For lysates, cells were used at a concentration of 1500/ul. For RNA, 100 ng was used § s E i g ifiiie g i1t f i g i Spro_les a CmCI.nnatl Children's Research Flow Cytomery Core
running the QuantiGene Assay.
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for each replicate. Some replicates were pooled to achieve this amount.




