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What Is Flow Cytometry?

* Flow ~ cells in motion

* Cyto ~ cell

* Metry ~ measure

* Measuring properties of cells while

1n a fluid stream
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FL2 - FITC fluorescein isothiocyanate (2 §1/%)

FL4 — ECD
FL4 - PI propidium iodide(Z4 A7)
FL5—- PC5 phycoerythrin cyanin 5 (PeCy5) (A& -7 ZH5)
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FL2 - FITC fluorescein isothiocyanate(Z# /%)

FL4 - ECD
FL4 — PI propidium iodide (4 FATHE)
FL5—- PC5 phycoerythrin cyanin 5 (PeCy5)( R4 & H-# FE5)
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Measurements of the Pulse

\oltage Intensity

PulseHeight

Pulse Width
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Time



Creation of a Histogram

Param Param Param Param Param
E":”t 1 2 3 4 5
FSC SSC FITC PE APC
1 100 500 10 650 4
2 110 505 700 700 6
3 90 480 720 670 10
4 95 490 15 720 15
......... 10.........100.........1000.......10000
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Fluorescent Emission

Fluorochrome Excitation Laser (nm) Maximum (nm) FL Channel
AlexaFluo 488" 488 519 Green
FITC (Fluorescein) 488 525 Green
:i;f;:f;z;rin) 488 575 Yellow
PE-Cy5°” 488 670 Red
PE-Cy5.5° 488 690 Red
PE-Cy7* 488 774 Infra-Red
APC{Allophycocyanin) 633,635 660 Red
Alexa Fluo 647’ 633, 635 668 Red
APC-Cy5.5° 633, 635 690 Red

APC-Cy7’ 633, 635 774 Infra-Red



4 Color Single Laser (488nm)
FITC/"’"/ECD/PC5

FlITe PE ECD PCS
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PE+ cells

To do colour compensation:

For Pure FITC+ cells,
PE = PE signal - % FITC signal

For Pure PE+ cells,

Oﬁ FITC + cells = FITC signal - % PE signal

FITC
After
compensation
PE+ cells ) PE+ cells
GOOD compensation: OVER compensation

Y-mean of the FITC cell = the
Y-mean of -/- cells

X-mean of the PE cell = the X-

PE mean of -/- cells

PE

FITC + cells FITC + cells

FITC FITC
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Number of events
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Intensity of parameter
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[F1)[Ung=ted] cd3fitc-cddpe LMD : PMTZ2 Log/PMT3 Log/PMT1 Lin [F1)[Ungated] cd3fitc-cddpe. LMD : PMTZ Log/PMT3 Log

PMTILIN PNTI Log

PITE Log
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http://baike.baidu.com/subview/11767453/12135436.htm
http://baike.baidu.com/subview/994221/994221.htm
http://baike.baidu.com/subview/7175238/7328206.htm
http://baike.baidu.com/subview/332448/332448.htm
http://baike.baidu.com/subview/2461/12538870.htm
http://baike.baidu.com/subview/11772529/12140557.htm
http://baike.baidu.com/subview/896303/896303.htm
http://baike.baidu.com/subview/1272481/1272481.htm
http://baike.baidu.com/subview/119339/119339.htm
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analysis, etc.
2. staining of U \é
¢ytﬂpla$m, Elbwsart JW, 2000/an0 2

and nucleus 3. cell sorting



MoFlo™ XDP: BibgfhR%E, BEARMAN R FTE

Al S5 RN 2 SO BT 225, Tl 5 5
I PN BE E AR YR VMR R, A e 40, R DR B e A A A

CytoNozzle
N YLt AR 1140 1R T SR 758 2% X
2 i (50um)
N SIG ZH AN AN I BT e 2 40 N
(70-90 um)
III| 11 IIIIII| 1 1 IIIIII| 11 IIIIII| \/ X/\/
100 nm 1 um 10 pm fRg 4 e (100-130 um)
\ Y N FOWGAm i 5 5 AE 4 (150um))|
L \ . J HIER 24T ( 200um)
nitein Virus Bacterium Animal cell
20-400 nm 500 nm—10 pm 10-100 pm
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Determine Drop Delay 1% %7 ok
i et e e B E R QLB LA, FERAMALL
CEPS VT NN S EY T
T R ABEEAASE, RERARLSEGR
o & 3Rt id] o
c — 2k ERAM A ES, %A EE,
Al E oA 25 L 28 F o
cHBEERRE FRaLkAAeFIHE,
@B E R s R Mo

1,000 beads per second
1000,000 drops per second
1 bead in ~ 100 drops

g FET: 0.5%1.5/N i
(o)) ) R 53 ) ) B R

RIGHRIR
The Drop Delay calibration is a statistical experiment, which operates in the following manner: v
pam | f bl f57
¢+ Ten puddles are deposited on a microscope slide. y\( \E[[ A ’T}_ﬂ %R
+ Fach of the ten puddles uses a different drop delay setting, which differs by one whole number
as shown in the example above. }ﬂz H‘

*  Precisely 100 droplets are deposited into each puddle at these 10 different drop delay settings. \+ %: En

FLERSHEANREK
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----Drop delay FI# 58
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MoFlo™ XDP: 75 & & HE 1 73 1645 20

‘ — e Enrich mode e
BB AT 447 FL bR
G am ) = ! "
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‘ Purify mode <—
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MR BB G AR R DU B33 o 3 BEA R AR S
BE A mai A, NIRRT — M

10%
R3S
1044
o
E
a
Z103 > 108
%I
o
] 2 e
< 02 Fig: BRI 1044
& R35
(=8
: g
&
1074 5103_
T
o
(=]
10t A . . =103
o e g2 0 1t | Sorted at >70,000eps for >2hrs z
CD015 APC-Log_Height Comp 8
[
Region Count | % Hist 1014
Total 11998 100,00
R35 2087 17.48
108 : T T T T
100 10 2 103 o
103 CD19 APC-Leg_Height Camp
Region Count | % Hist
) Total 4945 100,00
1049 Rac R35 4529 9157
o
£
=} -
1034
=z
=
e
He |
EE% %'ﬂfsﬁ%ﬁ ERLER
™
o
1074
100 T T T
107 101 102 100 104 108
APC-Log_Height Comp
Regi0n| Count | % Hist
Total 957 100,00
R35 240 98,22

XDP Data unpublished Shanghai



Tregém A6 o~ %

Specimen_001-sample
o] o 0 |
e Tuhe: sample
o i FPapulation #Events WwParent %Total
SNCE All Events 10,000 100.0
Treg 0.1% Y k3 3,062 306 3087
kg i 2 2120 BA2 212
pre-Sort 5 ':=F'3 8 04 0
53 P4 1,013 478 1041
. u! n|
:IIIIIII| T IIIIIIII T II.I.IIII| T IIIIIIII T
10° 10” e 10°
ZD4 FITC-A
[u! o a|
Specimen_001-3 Specimen_001-4
Ioa_: Ioc_:
] o
= e =
o 573 P3
ol g
EME_: ﬂﬁc—_
o g ==
[ ] =) ]
o P4 T
o L
Treg 99% o 23
_II”IHI I II”IHI ' III”“'d : IIHIHI ' _IIIIIIII T IIIIIIII T II.I-IIII-I T IIIIIIII T
post_Sort 10 12;D4 FTe Am 10 10 10 n® IUE
- D4 FITC-A
Tube: 3 Tube: 4
Fopulation #Events wParent %Total )
B & Events 5.193 100.0 FPopulation #Events WParent %Total
1 1165 188 188 I 21 Events 10,000 100.0
Pa 1152 890 186 “Er2 7458 1000 746
P4 1 0.1 0.0 ':=F'3 0 0. 0.0
F4 T30z 991 739
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DA IR

Mouse anti-Human CD4-FITC (13B8.2 IgGl)
Mouse: IMRKIR—AINER

Anti—Human: e R2GAJELmAL

CD4-FITC: 4&mCD4 ISR, HIXIEBYFITC #xic.
13B8. 2: 1B aYCLONE #k

IgGl: M BEBHY TR B ILRL



FITC = fluorescein isothiocyanate (2% #2876 H %)

ECD = energy coupled dye(ZEZL & /5 ZEM L)
P1 = propidium iodide(Z4££ AT 4E)
PC5 = phycoerythrin cyanin 5 (PeCy5)(ZE 4L & 5- 76 & E5)
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Immunotoxicity Assessment of Rice-Derived
Recombinant Human Serum Albumin Using Human CromM:
Peripheral Blood Mononuclear Cells

Kai Fu', Qin Cheng', Zhenwei Liu', Zhen Chen’, Yan Wang?, Honggang Ruan?, Lu Zhou?, Jie Xiong?,
Ruijing Xiao? Shengwu Liu? Qiuping Zhang? Daichang Yang'*

1 State Key Laboratory of Hybrid Rice and College of Life Sciences, Wuhan University, Wuhan, China, 2 Department of Immunology, College of Basic Medical Science,
Wuhan University, Wuhan, China, 3 Institute of Hydrobiology, Chinese Academy of Sciences, Analysis and Testing center, Wuhan, China

Abstract

Human serum albumin (HSA) is extensively used in clinics to treat a variety of diseases, such as hypoproteinemia,
hemorrhagic shock, serious burn injuries, cirrhotic ascites and fetal erythroblastosis. To address supply shortages and high
safety risks from limited human donors, we recently developed recombinant technology to produce HSA from rice
endosperm. To assess the risk potential of HSA derived from Oryza sativa (OsrHSA) before a First-in-human (FIH) trial, we
compared OsrHSA and plasma-derived HSA (pHSA), evaluating the potential for an immune reaction and toxicity using
human peripheral blood mononuclear cells (PBMCs). The results indicated that neither OsrHSA nor pHSA stimulated T cell
proliferation at 1x and 5x dosages. We also found no significant differences in the profiles of the CD4"* and CD8" T cell
subsets between OsrHSA- and pHSA-treated cells. Furthermore, the results showed that there were no significant
differences between OsrHSA and pHSA in the production of cytokines such as interferon-gamma (IFN-y), tumor necrosis
factor-alpha (TNF-a), interleukin (IL}-10 and IL-4. Our results demonstrated that OsrHSA has equivalent immunotoxicity to
pHSA when using the PBMC model. Moreover, this ex vivo system could provide an alternative approach to predict
potential risks in novel biopharmaceutical development.
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proliferation using CFSE. The PBMCs were labeled with CFSE and then treated with PHA, PBS, pHSA and
PBMCs were then analyzed by flow cytometry. The value in the upper left corner indicates the percentage of dividing
left corner represents the average number of cell divisions.
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Experiment Name: Experiment_017
Specimen Name: 2011-10-11

Tube Name: chicken+frog+lungfish3
Record Date: Oct11, 2011 1:57:00 PM
FOP: Administrator
GUID: cacBaa2?-raar-46hb6-94d0-9afde385d69¢
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Population #Events %FParent Mean
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Ca’" Signal Transduction Related to Neutral Lipid Synthesis in
an Oil-Producing Green Alga Chlorella sp. C2
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E N
E = B Changes in the cytosolic Ca™* levels and the role of Ca®™ Introduction ’_
103] < 108 =9 signal transduction in neutral lipid synthesis in Chlorella sp.
?Q 3 v @ 8 G2 undeakrgen : b e & Many plants are adversely affected by several environmental
S 102 R TAL g W The results detected by using the scanning ion-selective elec-  factors including light, temperature, CO,, O, water, nutrients,
el 3 2102 1 = trode technique demonstrate that nitrogen starvation 2nd stresses such as drought, low pH, salt and pathogen or
,-*‘N- Ay oy et o induced significant Ca®* influx across the plasma membrane  Predator attacks, that negatively affect their survival and devel-
10" 4 ./v'""” . 10! ]""' T T S into cells. Ca* Auorescence imaging and flow cytometry ~Opment (Plieth 2001). Ca™ is a ubiquitous intracellular second

" influx on the

were used to estimate the effect of this Ca’
generation of the Ca’*

messenger in the signal transduction of environmental stimuli
i plants (Sun et al. 2006). When plants are forced to respond to

£ 2+ X
environmental stimuli, the Ca™" level rises rapidly and transi-

tha rurncalic Ca2* o,
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Fig. 3 FCM analysis the cytosolic Ca>* levels in Chlorella sp. C2 under N starvation. The fluorescence of Fluo-3 AM was detected at 0d (a),
(b), 2d (c) and 8d (d) after N starvation. N-, N starvation; RR, ruthenium red; VP, verapamil; Gd, GdCls; lon, ionomycin; N+, N sufficient
data points at each second represent the means of 2x10°-3x 10° cells in three replicated studies with similar findings.
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Fig. 6 FCM analysis of Chlorella sp. C2 cells labeled in vivo with BODIPY 505/515. The fluorescence of BODIPY 505/515 in the cells (>10%) was
detected at 0d (a), 0.5d (b), 2d (c) and 8 d (d) after N starvation. N-, N starvation; RR, ruthenium red; VP, verapamil; Gd, GdCl5; lon, ionomycin;
N+, N sufficient. All of the curves are representative of three replicated studies with similar findings.
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Effects of submerged macrophyte Ceratophyllum demersum on

Y. HE'. L. CHENG, Y. TIAN. Z.L. CHEN, Q H. ZHOU . Y. Y. ZHANG B.Y. LIU*, ZB. WU

ROS generation and cell damage in Microcystis aeruginosa
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Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China
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ABSTRACT

In laboratory bicassay. we investigated the generation of reactive oxygen species (ROS) in
cyanobacteria Microcystis aeruginosa induced by allelopathic effects of submerged macrophyte
Ceratophyllum demersum in co-culture system and the changes in cell membrane integrity and DNA
damage. We found that the growth inhibition of M. aeruginosa significantly increased with the
increase in C. demersum biomass (0.5, 1.0, 3.0 and 6.0 g FW/L). The concentrations of total phenolic
compounds (TPCs) secreted by C. demersum in co-culture water increased with the increase in
C. demersum biomass and co-culture time. Compared with control. the level of ROS increased in a
dose-dependent manner with the biomass of C. demersum and the concentration of TPCs in
co-culture water from the second day. According to the propidium iodide (PI) staining results.
numbers of cells losing the membrane integrity increased with ROS generation in M. qeruginosa
co-culfured with 1.0, 3.0 and 6.0 g FW/L C. demersum on the fourth day. The significant DNA
fragmentation was observed in M. aeruginosa cells at 6 g FW/L C. demersum group. These results
suggested that the overproduction of ROS induced by the submerged macrophyte C. demersum was
the major factor, resulting in the loss of cell membrane integrity and DNA fragmentation and finally
leading to the death of M. aeruginosa cells.
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Figure 2. Generation of ROS in M. aeruginosa co-cultured with C. demersum (a) and correlation
between the ROS level and the growth inhibition of M. aeruginosa when co-cultured with
C. demersum (0.5, 1.0, 3.0, 6.0 g FW/L) (b). Lower case letters a. b, ¢ and d indicated statistically
significant difference (one-way ANOVA) among the different biomasses of C. demersum groups (0.5,
1.0, 3.0, 6.0 g FW/L). Data and error bars represent means = SD (n=3)
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Figure 4. Changes in membrane integrity in M. aeruginosa co-cultured with C. demersum (a) and
correlation between the ROS level in M. aeruginosa and the percentage of PI-positive M. aeruginosa
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