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Introduction Jurkat Cell Study Gene Expression Data Gene Expression Data
During the past year the Flow Cytometry research Group has Jurkat cells were evaluated after cell sorting by analyzing cell Flow sorting Is often upstream of functional or gene expression _Gege Exloresilor:hcr;anges Gene Expression Changes in Response to Cell Sorting
continued on its goal to establish best practice guidelines for cycle profile and gene expression changes. studies. We wanted to understand the degree, if any, to which n tuc: a dce S Ita \cllvire 11
cell sorting conditions that minimize cell stress, perturbation, or Sample treatments included: flow sorting may induce changes in gene expression and soried and re-culttred for—— e =4 Hours
injury to the sorted cells. _ _ minimize these effects when possible through use of optimal 4 hours are minimal and -3 =8 Hours
- - > Unsorted Control - Cells that were kept on ice for the duration conditions. Jurkat cells, a robust transformed cell line, were decrease substantially 5™
Towards this goal the group has followed up on an observation of the sort ed MOF " ! t . 50 e fin at ’60 . after 8 hours of culture 2 10
from our initial study that showed poor cell recovery when a Soned on a WMoFIo CEll SOTEr Using a ob Um nozzIie tp a P, S o 5 8-
_ _ » Pressure Control - Cells that were mounted on the sorter and lleted and ded It d d bated for th Indicating a minimal effect §
pelleted and resuspended in culture media and incubated for the 5 5.
clonal population of cells (Jurkat) was sorted aggressively . . . . - £
. . . ” . exposed to pressure, but not sorted times indicated. Gene expression changes were determined caused by the sorting 3 ,.
under intentionally adverse sorting conditions (excessive _ . . . . . d that Jurkat |
: : c. : » Sorted Sample - Cells that were collected after sorting using Affymetrix Primeview microarrays and data was analyzed Process an at Jurka 2
pressure as well as undersized sorting orifice). In this follow- - 4 the TAC soft cells can recover upon o |
up study we sought to identify unigque qualities of the cells that using the sottware. exposure o normal Sorted ve. Unsorted
survived the adverse sorting conditions, in the hope that this I I - culture conditions SO S e e ve Uncorod|
may prove to be a useful test method for assessing deleterious Sorted sample vs. unsorted control at 4 and 8 hours
effects of cell sorting across a wide variety of cell types. Cell Cyc le An alys 1S 4 Hours
: : : - : Fold Ch (linear) Gene Symbol Descripti I l I
To a_ddr_ess this question, six FCRG member-s_ltes recelvec_i a o | | Cold Change (inea Gene Symbo e Principle Component Plot of Microarray Data
distribution of the same Jurkat cell population and using Preliminary evidence revealed a loss of cells in G2 phase of the 204 ACTG? actin, gamma 2, smooth muscle, enteric P -~
. . . . .l . - . . -2. ymopoietin ~
different instrumentation and sorting conditions, sorted these cell cycle after sorting under harsh conditions. To determine if cell 2.1 NNT nicotinamide nucleotide transhydrogenase ;; v-Axis™ 4 hours S —
cells for subsequent cell cycle analysis, post-sort viability, and cycle profile changes are an indicator of adverse sorting el HTR=B i(‘)m‘f;gxy”yp‘am'”e (serotonin) receptor 28, G protein- | . B control_h
recovered cell counts. In addition, one site submitted parallel conditions, Jurkat cells were distributed to several sites and 215 SERPINH1 serpin peptidase inhibitor, clade H (heat shock protein 47), i ‘\h m control_h
samples for microarray analysis. sorted using a variety of instruments and settings. Control cells 2 FKBP4 ?E;)%et;i:\ai(rfglElgfgir?lz,d;gkgstan ? \ °| @ \ m sorted_h
were exposed to pressure but not sorted. Viability data was 2.22 RRNS | RRNSPL, RRN3 RNA polymerase | transcription factor homolog \ \ B sorted_8h
obtained before and after sorting. Cells were ethanol fixed, 2.27 STEAP1 six transmembrane epithelial antigen of the prostate 1 5 \ m unsoried_pressurived_4
" AT " " - - Al " - -2.27 RGS18 regulator of G-protein signaling 18 A\ \ _
shipped to a participating s_lte, stained _W|th propidium iodide and = A et aloha 2 amooth mscle. aorta Shours % o '. B uworted_presrized_Sh
analyzed for cell cycle profile. Data points are grouped based on 2.45 HSPAAL heat shock 70kDa protein 4-like AR ® .'
. . . ) | . . . ’ b e . | .."* (J "+'.. I DESEI"iI:IﬁCIr'I
Bac kg round the instrument, nozzle size and sheath pressure respectively (see o o oty o protein 1, E3 biquin profein lgase o he #_H__,,,,‘:-.;-:\Q\ s @ ! Agortm: el Carponeris Anyss
|egend)_ -3.01 H1FO H1 histone family, member O M—-—-"‘ Q @~ Moo {}\ f:f ELTTrﬁniLS,jiCE:;:[l_m]

- - ST - -5.26 HSPA6, HSPA7 heat shock protein 6 ,protein 7 f 3 . g Pruning option = [numPrincipalComponents, [4]]
Preylous studies by |nd|V|duaIs_ in the FCR_G hav_e revealed Dy HSPATA  HSPAILB e I s o --\\m_ Mean centered =
detrimental effects on cell function after sorting using cuvette _ ; X 3D scores = true

: : : Nozzle vs. %G2 normalized to Pressure Control 3 H @ PCA on = Columns
vVersus jet-in-air sorters. 2 ours /
H Fold Change (linear) Gene Symbol Description
. . 201 ACTAZ actin, alpha 2, smooth muscle, aorta A principle components analysis of the microarray data suggests that
Study 1-Decreased proliferation of transplanted T cells A 2.17 ANKRD37 ankyrin repeat domain 37 | P pie comp 4 y ggests
s O 219 ACTG2 actin, gamma 2, smooth muscle, enteric the sorting introduces some cellular changes at the transcriptional
S -2.25 VEGFA vascular endothelial growth factor A .
2 14 38 STPN3 e e R level but these changes substantially decrease after a recovery
z = Aria 130 10 -2.54 VEGFA vascular endothelial growth factor A period _
fé )_((5 gm PS 4 fé )_((5 § 1.2 ‘ B Aria 100 20 -2.86 DDIT4 DNA-damage-inducible transcript 4
7Y 0 ® @ /////% o o ﬁ -3.31 VEGFA vascular endothelial growth factor A
% m) : = %0 B »% £ ! # Aria 100 25
102 “ -8 N A A Ari
S ¢ — ria 8545
; % _ 3 <D = 008 ® Aria 70 70 Sorted sample vs. pressure control at 4 and 8 hours Conclusions
§ e T . . £ o5 O ® MoFlo 100 25 4 Hours
B6 Mouse Thyl.1 CDS+ CD44'v sorted Cells labeled with Labeled cells injected S ® sp=033
(SP or LN) CellTracker Violet into Thy1.2 Host < o4 A MoFlo 70 60 Fold Change (linear) Gene Symbol Description _ _ _
N SD=0.57 ® MoFlo 50 60 (+)2.23 QSER1 glutamine and serine rich 1 » Functional data from certain cell types reveals detrimental
Mice were sacrificed after 1 week and lymph o0 - MoFlo FACSAria | (+)2.06 =BKd SH3-binding domain kinase 1 effects from cell sorting using a cuvette style instrument.
node and spleen were evaluated for total 1 70 psi 70 psi 0 Egggi '?)((:LRI\IIBGZP f:;:ﬁ:'e:”‘?'maza; Ci;ﬁgfrg‘;’mte'” _ _ _ _
number of CellTracker _Viole_t labeled cells ; T~ e ’ ? ® ;O e D Sot 100 120 140 (+)2.03 SFT2D3, WDR33  SFT2 dgomain C(;rliainingg& WD repeat domain 33 » Cell cycle profile changes are highly variable in Jurkat cells
and the degree of prollferatlon. The cells % 60 ozzle Diameter (um) (+)2.01 SPEN spen homolog, transcriptional regulator (Drosophila) I || | h h
ORI g P 0g, transcriptional regulator (Drosop sorted using smaller nozzles and/or higher pressures.
=1l- k] -Z. ) uncnaracterizea serine/tnreonine-protein Kinase >g ; sSperm
sorted on the jet-in-air MoFlo and = 2.01 SGK494 , SPAG5 haracterized Jth tein kinase SgK494
FACSVantage (low ressure  control) 4o - associated antigen 5 i -
olforaten gto . é reaterlodegree oo G)) . 05 MGCR - hydroxy-3.methylglutaryl-CoA reductase » The highest number of up regulat(_ed genes was detected 4
ed the FEACSAi it ; 20 _ -2.06 NNT nicotinamide nucleotide transhydrogenase hours after sorting when comparing sorted cells to those
sorted on (nhe \fla cuvetie  sorter . Pressure vs. %G2 normalized to Pressure Control -2.16 SLC16A1 solute carrier family 16, member 1 (monocarboxylic acid transporter 1)
indicating an increase in cell injury when o e~ T\ ) 219 PRC1 orotein regulator of cytokinesis 1 exposed to pressure only (sorted sample vs pressure control)
sorting using a cuvette. 0 207 o anessicry N 231 BTBED1 BB (POZ) domain containing 1 Indicating an immediate gene expression response from the
1.8
A 8 Hours sort.
: C - _ 16 H
Study 2-Decreased function of dendritic cells 2 Fold Change (inea) Gene Symbol __ Description > There is a minor effect of pressurizing the cells which causes
C 14 )
Calls expressing OVA 8 X _ Aria 130 10 Mo changes mA A only down regulation of genes (pressure control vs. unsorted)
S5 1 @ .
[ Apoptotic | Proliferation 2 W Aria 100 20 > F .
. 2 rom these data it appears that most changes come from the
aetmoyA-* CFSE labeled analysis by £ . A # Aria 100 25 Pressure control vs. unsorted control at 4 and 8 hours . PP st chang
T cells CSFE dilution S R o A Aria 5 45 4 Hours actual sorting process. However, it is important to note that
— 7S . . .. ..
m OVA processing g o 4  Aria 70 70 | _ the overall effect of sorting is surprisingly minimal and that
and presentation R = SD =0.07 B ® ria Fold Change (linear) Gene Symbol Description k ” f . . d
DC % o6 = SD = 0.38 ® MoFlo 100 25 -2.03 CHORDC1 cysteine and histidine-rich domain (CHORD) containing 1 Jurkat cells can recover arter a reStIng perioa.
= 04 e A MoFlo 70 60 -2.05 HSPA4L heat shock 70kDa protein 4-like
SD =0.44 = MoElo 50 60 -2.07 JUN jun proto-oncogene
FACSVantage FACSAria Il MoElo 0.2 -2.14 H1FO H1 histone family, member O
11 psi 20 psi 30 psi -2.16 RRN3, RRN3P1, RRN3 RNA polymerase | transcription factor homolog
0 RRN3P2
no DC CD8aDC  mcDC CD8a:DC mcDC no DC CD8uDC mcDC 0 10 20 30 0 >0 _ *0 70 %0 -2.41 CCNBL1IP1 cyclin B1 interacting protein 1, E3 ubiquitin protein ligase ACkn OWIedgem ents
- - - = Sheath Pressure (psi) -2.59 SERPINH1 serpin peptidase inhibitor, clade H (heat shock protein 47),
] . - ] ] - ) . member 1, (collagen binding protein 1) . . .
' . : _ : .. ! - -6.54 HSPA6 , HSPA7 heat shock 70kDa protein 6 (HSP70B') ; heat shock 70kDa We Slncerely appreCIate the Support of Aﬁymetnx Inc. for
’ . - ' . - - . protein 7 (HSP70B) : : : :
- - A A e The frequency of cells in G2 from the sorted sample was 165 HSPALA, HSPALB heat shock 70kDa protein 1A ; heat shock 70kDa protein P”me\”ew microarrays, reagents, and dat_a_ analysis. _S_'[OWGI‘S
Mean Fluorescence Intensity (MFI) of CFSE T normalized to that of the pressure control. When comparing this 18 Institute Cytometry and Tissue Core Facility for providing the
e e o o e et EAGSYA o, e | normalized value to the diameter of the nozzle tip or to the sheath 8 Hours éurkf‘t ](je”lsz- I\t/l_arc31 CI:uentz_eI fotrSTJIISIr\(()%LayS analysis at the
endritic cells sorted on the jet-in-air antage and MoFlo were able to process an - L - _ _ enter for Functional Genomics a any.
oresent antigen to CFSE labeled T cells resulting in proliferation while those sorted on the pressure there is a larger variation using a smaller nozzle Fold Change (linear) Gene Symbol Description
FACSAria cuvette sorter displayed a decrease in antigen presenting function. diameter and/or a higher pressure. 205 VECEA vasctlanenaothelial growthiiactora
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