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1.1.1.2 p- AELRREE p-lactamase [EMER R 24T
TR RIERE

RICARBE{Y 405nm #k

CCF2 green fluorescence 520/10nm #&7
CCF2 red fluorescence-460/50nm #&

Coumarin cephalosporin fluorescein (CCF2/AM) BT 3# N\ 4R A8 R # 405nm MM A = EF % E, AAARE
X 520/10 M BIBEN; HENNERERKIA p-lactamase, HATMERTF CCR2 FRHEA BT, RN
460/50 & NBIE M .

1.1.1.3 FRAHT p- AL RREEF0 p- FFLIEE R
fiiB: Detection of p-Lactamase Reporter Gene Expression by Flow Cytometry
Tom Knapp, Eric Hare et al. Cytometry Part A. 2003. Vol. 51A: 68-78.

Figure 2 Detection of low levels of reporter expression in unstimulated
C84 and C37 Jurkat cells. A: Time course after loading substrate for C84
Jurkat cells. B: Time course after loading substrate for C37 Jurkat cells. C—
K: Unstimulated cells (red) with WT control (green) and positive control
(stimulated cells, blue) at each time point. (Percent positive detected in
unstimulated populations indicated for each time point.)

E#§: BD FACSLSREM AR R AIC84FNC37 JurkatMAEAIIR SE FIXFIAKTFA: C84JurkatZRAEtE 3+ AR jaliZ 2, B: C37 JurkatZREEEEFRART(EIEFR. C-K: RFIH
AT &) F0 B £ BN BB () F R M BRI M4, Be)ER—MHESE, (EE—RES ERFIREBE—ENEEE ).
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Figure 3 Detection of rare events using -lactamase/coumarin cephalosporin fluorescein (CCF2). R3 defines positive events. A: Positive event frequency of
approximately 1:10 from a 100,000 event data file. B: 1:10? from 100,000 events. C: 1:10° from 100,000 events. D: 1:10* from 1,000,000 events. E: 1:10°
from 5,000,000 events. F: 1:10° from 20,000,000 events. G: WT control from 20,000,000 events. H: Duplicate of WT control.

EI#E: p-lactamase/CCR2ARRBE . RIBRAMAMREL, 1:10°RRARREBIEH RAMHAR,

Figure 4 Detection of rare events using lacZ/fluorescein
di--D-galactopyranoside (FDG). A: Positive event frequency
of 1:10, with WT and cytomegalovirus (CMV)/lacZ controls
(linear vertical axis for visualization of all). B: Positive
event frequencies of approximately 1:10, 1:10%, 1:10°,
1:10% and 1:10° (log scale vertical axis for wide range
of frequencies). Gating includes yellow fluorescence to
eliminate false positives arising from FDG. C: Same as B
except that gating on yellow fluorescence is not used.

E%: /acZ/FOGTT AR BUE, 1 OCHEAX N T HEREE X,

b2 lacZ/FDG MM RBUEERS T p-Lactamase/CCF2 10 FIM £,
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1.1.2.1 EAEAMH S EFRICIE:
8: Multiparameter Flow Cytometry of Fluorescent Protein Reporters.
TTeresa S. Hawley, Donald J. Herbert, et al. Methods in Molecular Biology: Flow Cytometry Protocols, 2™ ed.

Figure 3 (see opposite page) Bivariate histograms depicting simultaneous
detection of ECFP, EGFP, EYFP, and DsRed using 488-nm and 407-nm
excitation as described in Fig. 1. Data were acquired and analyzed using
FACSDiVa software. A mixture of Sp2/0-Ag14 cells and cells expressing the
individual fluorescent proteins is shown before (A) and after (B) spectral
overlap compensation. A mixture of Sp2/0-Ag14 cells, cells expressing
the individual fluorescent proteins and cells expressing all four fluorescent
proteins is shown before (C) and after spectral overlap compensation (D).
In addition to the markers shown in Fig. 2, nonrectilinear markers were
drawn to delineate double-positive populations in the first three plots
(from left to right). “CG,” “GY,” and “YR" represent ECFP/EGFP-positive,
EGFP/EYFP-positive, and EYFP/DsRedpositive, respectively. Cells expressing
all four fluorescent proteins appeared as a double-positive cluster in every
histogram.

E#%: BD FACSVantageXX A 488nmAN407nm#ota8 R4 MECFP, EGFP, EYFPAIDsRed. A, B BIERSp2/0-Ag14MfE R A —FA K ERRERE, WERRI
fZiE. C. DERSp2/0-Ag44i ARIE— MR BEARKILAOMENAERREY, IMERIRIMER.
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1.1.2.2 fimEERD, FREVRDPEEEARLBRBARES

fiiB: Combination of Fluorescent Reporters for Simultaneous Monitoring of Root Colonization and
Antifungal Gene Expression by a Biocontrol Pseudomonad on Cereals with Flow Cytometry
LauréneRochat, Maria Péchy-Tarr, et al. MPMI. 2010. Vol 23: 949-961.

#it. FREYRAFRETETUREREMNRER
B ITEY RS

Figure 1 Fluorescence-activated cell sorting analysis of the expression of a mcherry-based cell tag and a phlA-gfp reporter in Pseudomonas fluorescens CHAO on
the roots of the wheat cv. Arina. A, Analysis of a treatment inoculated with CHAO carrying a phlA-gfp fusion on pME7100. Histograms show red (left panel) and
green (middle panel) fluorescence recorded by the FL3-H and the FL1-H detector, respectively. The marker M2 set on the FL3-H channel allows for subtraction of
the red background fluorescence noise. The smoothed gray-scale density plot (linear; 15% intervals) in the right panel shows the size and internal granularity of
analyzed particles (events) detected by the forward scatter (FSC-H) and side scatter (SSC-H) detector, respectively. The zone R1 on the density plot encompasses
particles of the size and granularity of Pseudomonas cells. Data shown in the FL3-H and FL1-H histograms are gated with R1 (31,986 events). Red fluorescent
microspheres which were used to standardize the volume (2 pl) of the analyzed samples are visualized on the right top corner of the density plot. B, Analysis of a
treatment inoculated with CHAO-mche carrying a chromosomal mcherry-based cell tag. Histograms show red and green fluorescence recorded by the FL3-H and
the FL1-H detector, respectively. The marker M1 set on the FL1-H channel allows for subtraction of the green background fluorescence. Data shown in histograms
are gated with R1 defined on the FSC-H/SSC-H density plot (55,791 events in 2 pl). C, Analysis of a treatment inoculated with the dual reporter CHAO-mche/
pPME7100 carrying a mCherry cell tag and a phlA-gfp fusion on pME7100. Histograms show red and green fluorescence recorded by the FL3-H and the FL1-H
detector, respectively. The density plot below the FL3-H histogram shows the size and green fluorescence of analyzed events detected by the FSC-H and the FL1-H
detector, respectively. The percentage of green fluorescent (gated with M1) and nonfluorescent events is indicated. Data shown are gated with R1 defined on
the FSC-H/SSC-H density plot (85,274 gated events in 2 pl). D, The same analysis of the CHAO-mche/pME7100 sample as in panels C after subtraction of the red
background fluorescence by gating with marker M2, in order to monitor phlA-gfp expression in mCherry-tagged Pseudomonas cells only. The M1 gate shown in
the FSC-H/FL1-H density plot allows for separation of gfpexpressing from nonexpressing cells. Data after gating with M2 correspond to 37,996 particles (events) in
2 pl (i.e., 44.6% of the events gated with R1). Mean green fluorescent protein (GFP) fluorescence value per R1- and M2-gated particle (i.e., mCherry-tagged cell) is
96.97 in the example shown.

E#%: BD FACSCaliburt&MWheat 5ArinatREBIAE A, mcherry#RiC AR IAECHAOIR S E E phlA-GFP FIFRIAIER . A. ST phlA-GFPEICHAO, mcherry 5GFP
S RAFL3-HAFLI-HBESN, SEREFMXAOFAFSE SRS, FL3-HAFL-HETENMEH—SB AR, B. MIBHGFPHEMMIEEE, F2RR1IAMME, C.
FSC-H/FLT-HEB [ TX 4> GFP+/-4fE, D. ZECHOERE Bt —H M2/, 96.97 %R HMHE .

B AREAESHYARTHRAMLE . GFP & DsRed &M TAM T ZBFHNEYMMT. R, HE5HE
BOHEEER, ALBHNHRELI P fluorescens CHAO 1 mCherry 865 GFP E 47 i3t %A, DsRed. DsRed2.
DsRed-Express. DsRed.T3_S4T. mRFP1 5 GFP fEAMIRERFEHAIES, 158 mCherry 5 GFP 2 —FHE 0] S HIAY
PIRERG:, ZAGEH ZNATHREN . BMEDERRENHARF . I, XEFRE, STEBHEMEL,
RIVENAREET: FEEEHE, TUHTRARKFE, SBE. FRFEASTHWRR; AT MUENEAMRIE
MHE, MmEXBHEAE, EMARENAMRAE, BARNNRBERRRS. €22 CFU B 10 4,
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1.1.23 FESHEEAREHAR

f8: Transduction of Wnt11 Promotes Mesenchymal Stem Cell Transdifferentiation into Cardiac
Phenotypes
Zhisong He, Hongxia Li, et al. Stem Cells. 2011. Vlol. 20: 1771-1778.

Figure 4 Transdifferentiation of MSCs into cardiac phenotypes. (A) Representative micrographs showing GFP, a-actinin immunolabeling, and DAPI staining
after MSCs cocultured with CMs for 7 days. White stars: differentiated CM (GFP* /a-actinin+ cell); green arrow: nontransdifferentiated MSC (GFP* /
a-actinin- cell); white arrows: native CMs. Yellow arrow in “control” panel indicates apoptotic CMs with condensed nuclei and shrunk phenomenon, which
is distinguished from normal CM (white arrow). (B) Electron microscopic images. Typical CM has myofibers with clear sarcomeres (S) and central nucleus
with single nucleolus (red arrow). MSCs have no myofibers, and nucleus has multiple nucleoli (red arrows). Differentiated CMs from MSCs is confirmed by
multinucleoli (red arrows) and appearance of sarcomeres (S). It had physical contacts with neighboring myocytes (red arrowheads). (C, D) Representative FACS
data of a-actinin+ /GFP+ cells (C) and quantitative assay in various groups (D). ‘P < 0.05, versus MSCNull; 'P < 0.05, versus MSCWnt11; FACS, fluorescence
activated cell sorting.

E#: BD FACSAriat&Mwnt11-MSCHL ALALAREES, (A) ZXABRMERNERMSCSCMsSIFE7RE, HUBICM (GFP+/a-actinin+cell), FK4MLAIMSCLRER
(GFP+/a-actinin-cell) . (B) B F BHMEMNE T, HENCMBREMIFSE . Bi%, MSCHEEHEITE. SREUEEL), AMSCHLBHCMAMEERR S ZiX,
WHILAVNY, (C, D) ERAL 5 BEE AMSCNull 5MSCWnt 1189488 %IL (P < 0.05),

Figure 5 Myogenic transformation
of MSCs may involve cell fusion
or connection with native CM. (A)
Representative FACS data of PKH26+
/GFP+ cells. (B-F) Representative
confocal images illustrate PKH26
(red, B), GFP (green, C), nucleus
(blue, D), and connexin 43 (white, E)
labeling. Seven days after MSCs were
cocultured with PKH26-prelabeled
neonatal CMs (1:20 ratio), some MSCs
were positive for GFP and PKH26 (F;
white star indicates double positivity
for PKH26 and GFP cell). Connexin
43 was observed between MSCs and
native CMs (yellow arrows). GFP, green
fluorescent protein; FACS, fluorescence
activated cell sorting.

ERE: JURMEUAMSCES5 T MigrE, IMRSCMAREE I Connexin 43, (A) BD FACSAriaZ 4TPKH26+/GFP+48fl.  (B-F) RRFICBMBEAMIRLERPKH26 (4T
&, CM4BRE4RiE, B), GFP && (C), 4Rtk (EE, D) MK Connexin 43 (B, E).
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1.1.2.4 KRN BFHE - TX0iE

fiB: Examination of Salmonella gene expression in an infected mammalian host using the green
fluorescent protein and two-colour flow cytometry
Dirk Bumann, et al. Molecular Microbiology. 2002. Vol. 43: 1269-1283.

Y Figure 9 In vivo induction of

1% GFP BHME : GFP expression in four sorted

e clones from a genomic Salmonella

ZME DNA E +GFP library. The black shaded curves
represent Salmonella recovered

* from the spleen 24 h after a

e es e systemic infection with 2 x 10’
MWERLE/NR, SBmEMAEDIE cfu. The lines represent Salmonella
grown in vitro in LB medium to

* the exponential growth phase.

The grey shaded curve represents

gm{ztgl\i%%, 15&%31;_/53\]‘55 background fluorescence of

SL1344 without reporter plasmid

* grown in LB medium.

BRBEFNR, BEMHEDE

4

MrLEEERER BT, FHETER

E#E: XABD FACSortM ITREMNERERZIIIRNME, FikHANEERIMERIE . FASRAGPIFCH TR, BENNBIRIANTENKTE, B4ELB
BEFREMKFE, KEASLIZMELBEFEPMNGIPEE, EATSXTR,

2a. RNMBAET
M NS REE: TUMKERBENARMES (BRIIER ) K00 GFP BE M RIK A 20 R B0RL;
(2) BE ZXORNAEDIE, RIET KEAEH M.
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£ =% microRNA IR S A
1.2 microRNA B FnThE

MicroRNA (miRNA) £ 25 20 ~ 24nt AYEE 5% RNA,

mMRNA s G EE R, AMEEE. oMb, BT, BEREERERNAETMEEENRE,

1.2.1 FER 547 miRNA BiRE(ER

1.2.1.1 BEREXSHEARIEER R miRNA iR

ffiB: MicroRNA profiling identifies miR-34a and miR-21 and their target genes JAG1 and WNT1 in
the coordinate regulation of dendritic cell differentiation
Sara T. Hashimi, Jennifer A. Fulcher et al. Blood. 2009. Vol. 114: 404-414.

MEEHB: %K miRNA- EAMSAEA MDDC 44

BARBRLE:

Figure 1 MDDCs exhibit unique stage-specific patterns in miRNA expression.
(A) Flow cytometric analysis showing cell-surface phenotype during MDDC
differentiation. Monocytes and DCs can be distinguished by their CD14 and DC-
SIGN expression profiles. Data from one representative donor (of 3) are shown. (B)
Quantification of DC-SIGN/CD14 expression ratios in 5 independent donors from
7 independent experiments. Ratios at day O were measured in 4 of 7 independent
experiments. Ratios at days 1, 3, and 5 were measured in 7 of 7 independent
experiments. Ratios were calculated using MFI of DC-SIGN/ MFI of CD14 and
normalized to the day 5 ratio of each donor, which was set at 1.0. (C) PCA of all
389 miRNA probes shows distinct clustering of expression profiles from day 0, 1, 3,
and 5 differentiated monocytes. First and second principal components, represented
on the x-axis and y-axis, respectively, account for approximately 32% and 12% of
the variability between the various samples. Different time points (in 3 different
donors; each represented by one circle) are represented by the indicated colors. (D)
Hierarchical clustering of statistically significant differential miRNAs (human miRNAs)
with analysis of variance (P<0.005). Bold type represents up-regulated miRNAs.
Down-regulated miRNAs are underlined. Remaining miRNAs have sinusoidal
expression. Clustering on the top represents the relationships between the various
time points, and each column in a given day represents an independent donor.
Color legend indicates relative log scale intensity of expression.

TBE S5 MRNA T2 AT EHEXS, (2B r

E#: FAFACSCaliburi#fTMDDCHI 3 HTiF 5T, KIMDDCAIMIRNAMFRIABM RS FARIA . E@ARNMBANUSTER, B 7 MDDCHLITRFRIAMMER
A, BZMEFDCABACDIAFIDC-SIGNHRIARERMUKX 5, ERH3SH %E‘ertﬁa\#ﬁl FE( )En-?fmﬂﬁmRNA&:\ffEE’\JéﬁiJr‘:-“LE%%%E‘\J%é&
(p<0.05), HAEFAFEMRNALIE. THILRRMRNATIE, HAMMRNAZLEIEZMET L. TIBREARNERHNXR, §—FRKT— I HERRERE—

FEMZINRI. MERFRMRNATRIE AT EREE .



R
TR IES FEME SR 7 B D

1.2.2 T EMRE miRNA 247

1.2.2.1 @4 EH B HMREEHETT miRNA 547

8 : Downregulation of miRNA-200c Links Breast Cancer Stem Cells with Normal Stem Cells
Yohei Shimono, Maider Zabala, et al. Cell. 2009. Vol. 138: 592-603.

Figure 2 Profile of Downregulated miRNAs Shared between Normal Mammary Stem Cells and BCSCs
(A) Distribution of CD45CD31CD140aTer119 mouse mammary cells according to their expression of CD24 and CD49f. MRU is a population enriched for
mammary stem cells. MaCFCs are enriched for progenitors that do not regenerate a mammary duct in vivo.

ER: FAFACSAriaf 7L T4RE, ML HTMRNARELE M. B B/RAI2CD45-CD31-CD140a-Ter119-4AfEAICD24 MCDAIfRIFRILE R . MRUZ
ILRRBET40RE. MaCFCRM4R, EMERNIR AR RZLIRIRE .
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=% #ZR - KAFELRIZ (Flow-FISH)
1.3 BB FRIZ (Flow-FISH):

BT ICIRAIZ3Z (Fluorescence /n Situ Hybridization, FISH) 3R, & ENBZEHRRHSANEIHFIIRL,
RERBEMNFEZASHEECHY DNA LR ENFIIE S, BBISTLED FREBEANETEINAEKSE1Z DNA
FHEREE ENNE, REEARNERCREN.,

1.3.1 SRR

ikl (Telomere) REMZEME B ARG —FRFREN, IRER—FEFT, EBRRFEBERNTEM..,
M HE—K, BT DNA BFIRAFTENLIM 5 HEE 3' FE, DNA BREFHRNMBRE— &, FriURRHK
ERMAEES R REGIERE, SWRERRETN “FLRH

iimfi DNA EEDhiE:

F—, RIPEEBEIEIIBRESERE;

EZ, B EAEERE;

B=, HHNEREKEY, X DNA BEFINKIKRE, RIIRCEANTELEF.

FERMFE:

DNA ERifFi% (Southern blot, SB): AR &I MIZF A TIEE B/ DNA, RERIEEEX D EARK/NIF K,
ERIERAERERNE L. BENRSEYER. BHEBRERRCABNERRESERAR. RGRHWEBEA
B (TRF) B X EEITEENE.

X RIS HiE (Hybridization Protection Assay, HPA) : FREHI&ERE L DNA, MR ALUA =Y E N IE
B (AE) PRICIHAL AR AT T, HNAKRE, FEIHATE Alu FF5IFH LB,

WHFEGIZZT (FISH): FISH EEFEZEFRRIFCERNFY £, #REM FISH 8FEGHES R TENEE R
X% DNA Z M, 5HTC 5 Cy3 fRCIBRERIRE#3, A DAPIS PIEE, RERRAEMBERNES.

R - WHELIZEL (Flow-FISH): B3 6 MNEASE: MIEHE, DNA T MHH S PNARET R, HE SRR,
SLEARNEEARERI .

Flow-FISH ikt K ERE: AR RIRCHZER -(CCCTAA)3 sk fF7I R R £ 1T FISH FERNAME
e, HieiRENE R RRKHAKE.
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1.3.1.1 NSRRI E
{58 : Flow cytometry and FISH to measure the average length of telomeres (flow FISH)
Gabriela M Baerlocher, et al. Nature Protocols. 2006. Vol. 1: 2365-2376.

Figure 1 Example of flow FISH data analysis of nucleated blood cells from a normal human
donor (83 years old). For each nucleated blood sample two samples are analyzed: one in
which the cells were hybridized to the peptide nucleic acid (PNA) probe (c) and one that was
treated identically but without the PNA probe (b). The latter is required to measure the level
of autofluorescence in cells of interest and to enable telomere length to be calculated from
specific PNA hybridization (g). Cells are counterstained with non-saturating concentrations
of the DNA dye LDS751 and various antibodies (CD45RA-Cy5 and CD20- phycoerythrin
(PE) in this case) before the acquisition of listmode data. The first step in the subsequent
analysis is to identify cells using forward light and side scatter in a bivariate dot plot (d).
Within gates R4 and R5 three cell populations can be observed in a bivariate plot of forward
light scatter signal versus LDS751 fluorescence (a). The mild formaldehyde fixation of the
bovine thymocytes limits their staining by LDS751, which is useful to distinguish these
small cells from human lymphocytes with largely overlapping forward and side light scatter
properties. Granulocytes are labeled more brightly by LDS751, and can be distinguished
from lymphocytes. The green fluorescence of cells gated as in (a) hybridized in the presence
or absence of fluorescein-labeled PNA is shown relative to LDS751 fluorescence in the
contour plots shown in (c) and (b), respectively. By combining the gates shown in (a) and
(d), fluorescence histograms (g) of the indicated cell populations are obtained, which are
used for subsequent calculations of telomere length. Antibodies specific for CD45RA and
CD20 cells are used (e) to perform telomere length analysis of specific populations within
the lymphocyte gate (R2 + R4). Note that the fluorescence histogram of granulocytes is
more symmetrical than that of lymphocytes, and that cells with relatively long telomeres are
readily identified among CD20+ B lymphocytes.

ER: EEFEEG3Y)ALMMBARRFISHA . FEZARBAFRINER: —MMESZERIPNAZRZ(), B—MHLEFESHEMER, BRS5PNA
#XZ(b). FERANTHRNAENBEEMRS, NEHTHANKENITEQ). MNS5IEEFKRENDNAZRILDS751, i (CD45RA-Cy5F1 CD20-PE) #1THE -
ST BSE, TEFSC/SSC (d)E R 4EAaE HRAFIRS, HERTE FSC/ADS751E F(a), 4 438, FEEERS 7/ NFRRMEBMNSLDS75109%E, MEEMRE
B EAAREE PR R, SEISLMNC 1 0)BRADFZ@) 1 (B TEHNMEESPNARZTMARTHNER, EHARETRHMEQ). CD45RA 5 CD20 2AXKE
HASF MR ERREE T iR K,

Figure 2 Calculation of telomere length from

flow FISH data. Fluorescence histograms

(green=no peptide nucleic acid (PNA) probe;

red=telomere PNA probe) are shown for 3

different cell types (gated as shown in Fig.

1) from 3 different individuals. Two controls

are included for each flow FISH experiment;

internal control cells (fixed bovine thymocytes,

top panels of histograms) and a human

reference sample (left panels). The telomere

length in purified granulocytes from the

reference sample is measured by Southern

blot analysis. The average terminal restriction

fragment (TRF) length in the reference

granulocytes (blue panel) serves to calculate

the telomere length in each of the gated

cell types as follows: the specific telomere

fluorescence for each cell type within the

selected gate is calculated by subtracting the

median autofluorescence (green histograms)

from the median fluorescence signal obtained

in the presence of the probe (red histograms).

The resulting specific telomere fluorescence (horizontal bars in histogram plots) is used to calculate the telomere length in the cells of interest using the known
TRF value of the reference granulocytes in the formula shown in the panels. The error in telomere length estimates is reduced by taking into account the specific
telomere fluorescence of the control cells in each tube, as well as the specific telomere fluorescence of the reference granulocytes in each individual experiment.
Note the heterogeneous telomere fluorescence in B cells (with some memory B cells having brighter fluorescence than the control bovine thymocytes) and the short
telomeres and absence of B cells with long telomeres in leukocytes from a patient with telomerase deficiency resulting from a mutation in the TERT gene (middle
panels).

E®: fflow-FISHERITERNKE., ETEETHRERRES PNA) R, A8MNEFCTRINAR, SMRASHAR. SN A8flow FISHERR B2/
B AR (EEANEREE, & EANETTE)MAGEASENR (ZWFANNRIE). 5% RECHBIBAHIACE MASouthern blot#pS, HIFY
TREKEFARITESHRBARNKE: HBFMNIOCREALERINIOEREREZRERINBLMIOE. RERFBENSE T ROTREMEFF IR
B, WESEAREARRKE, BT5IATRARSFHBRNTOEE, NESMRASERRNSFmAEOL, BET U RBRAKEN TR,
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1.3.2 FEKE S F5IHHE
EH 3 (Repetitive Sequence)

ERAEYECEERATEERIMNRER TS XEFI—BAREZIK, EERANTHREHS, BT
ATERAT,

ERZEYNERARELS TERN—BBERE—1EH DNA F7 (HhFRE— DNA, unique sequence, single copy
segence, nonrepetitive sequence % ) %Dﬁﬁ?viﬁc)i’éﬁﬁﬁ’\] DNA IRFF4E R, EEMAEEINF. AMEEARN
DNA fiF, RIBEHEENMETS =X, —ZERARE—NEHINFHE—DNA, ZASEEEINFF (highly
repetitive sequence), HHEFEMINF 105—10 REZELEmNK, HPEHBAEDNAE, E=AFERENEEINF
(moderately repetitive sequence), % 300—500 Aﬁﬂi‘fﬂ’]j@i’l‘ﬁﬂﬂﬁ i —— Blan7EiE i FLEAY DNA PR
fig Alul (AG | CT) DIBTES R = M EE R BT FR BIB9S 8K (10°) MIRF (Alu family) —— 58— DNA —i2 4 8
BFER, MREZFEE RNA EI‘E‘JHEI':'I%Iﬁ%ﬁﬁﬂ’]%dﬁkﬁ%’l‘ﬁﬁﬁfﬂ’] (ZEHAH) HESEX—k(F,. It
INBER R EEE MR (inverted repetitive sequence HZT M DNA HTE B & L 454 (hairpinstructure, foldback
structure, snapback structure), ZE&RBEAFHOLEFESHNELR,

m@%tﬁf%ki%%iﬁﬁmiﬁmwrﬂ HALKKXAERM: REEEFRIMOBEERI. 51—
FREGFETLCENEEXE, F—FMO8TREARNESAS L.

E- 3]

1. BEEERFT

BERELEAR, —MBEBLF I0NMEEFREEARNERE. IFEEREMTEEDNA, EIRAEFENRE.
HINRPALSERARN 10%.

2. FEEEFT

BERBANNLEREILTFR, /BT AEH20%, tHrRNAERE  (RNARRMFELEEAR (MEES . IEEA.
BAERYE)MER.

3. B—F5l

HEENERARRBIM—REDEILVRFS (IR A EE N FF U&i%m%l)fmﬁ¢%£%lﬂm
m%omﬁmegﬁ\W%EE%H\ﬁﬁﬁeglﬂo+%ﬁ% FrEEREMEEAE RS ERE FIERZ
EY—MARAEE—FF. aENMFEEERIINEEMEZENDFINAEmEL,

Flow-FISH e MR BEFEEF], BELAERERNTARREETR ONANEREFY . REFS, DA
EDRM . 4N EFFINARTREME.

58 : Analysis of repetitive DNA in chromosomes by flow cytometry
Julie Brind’Amour & Peter M Lansdorp. Nature Methods. 2011. Vol. 8: 484-486.

Figure 2 Chromosome and allele-specific analysis of satellite
DNA in mouse and human cell lines. (a,b) Bivariate flow
karyograms of Hoechst 33258 versus chromomycin A3 (top)
and Cy5 versus chromomycin A3 (bottom) fluorescence of C166
mouse chromosomes hybridized with a major satellite PNA probe
(5'-Cy5-GACGTGGAATATGGCAAG-3'; a) and of chromosomes
from HT1080 human fibrosarcoma cells hybridized with a PNA
probe to L1.84 satellite DNA (5'-Cy5-GAGAATTGAACCACCG-3';
b). Chromosome 18 data are shown in red. (c) Cy5 fluorescence
intensity histogram of chromosomes shown in b. Above
background fluorescence (*), the two peaks correspond to
the two chromosome 18 populations (marked ** and ***).
Median Cy5 fluorescence and event frequencies are listed. (d)
Hybridization of the L1.84 probe on HT1080 metaphase spreads.
Copies with dull Cy5 fluorescence (**) and one with brighter
fluorescence (***) are marked. Scale bar, 15 yM.

E%: A%u/J\LLLéﬂiﬂe%E’Jﬂ’é@ﬁsﬁEEDNAE’J RE RS FFIE 4. (a,b) Hoechst 33258/ chromomycin A3 SHE . C166 RLEBAS B EPNAIRE (5'-Cy5-
GACGTGGAATATGGCAAG-3'; a) 2438, AFF4ERBHTI080MAERLERAL.84T 2 DNA HIPNAIRE (5'-Cy5-GAGAATTGAACCACCG-3'; b)#tfT4i, 1854 E
FREIERLEET; A Cysfiﬁﬁﬁfgﬁﬁ@ BRIHK(:), 18SLBEMTMMEDFIFRT A **F ***; (d) BL1.84RE 5HT1080 %A,
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M BEAMing K ( #F PCR- HEXHAK)
1.4 ¥ =P PCR (Digital Polymerase Chain Reaction, dPCR)

£ DNA EEMHFHRA, LI T HHF DNA BN ERE. dPCR 2K HE DNA R RRR A AIHTEHEINE T
KRRz, HEBNREDAHETYERN, WRAERKISEH ., BERMSEE. RARERRL . KEFEDRN
MT—RNFFNTENNRELETEREM,

BEAMing ¥ AKR F{E % :
(—) EEMLEELMHT, B ITHI DNA 27 o] PUBITIZ M7 & R #1771
(Z) BRAORTIYREBISAR AT BFENESE—SDTMFR;

(=) BEAMing BRI AR FEARIZABTFENNRE, MEAR—BRERAFILEZN~NNER
EoT R AR VL BIFIEE DT

BEAMing #iRFTE

$EB1: ORBEEFNZUREINBESNEDEINCHELER (BZHER ).

$B 2. PCRETENIFTA D M S S| HERFIER DNA 7GR RR S — i, MR, (Kkayae
INE, REAM) BEFHNF 1 MERS FR/NF—DMiEK. 4BNFEMERREKREMERD T, EHRAREA
—NRENMEERHNFS .

$B 3. BUBTURRHITHEM PCRIEETEIR, 1R DNA iR FIMRE— N E—NKRBE P —RFE, #oK
HEAENBEXEREAS| Y S, EEIBRERLENZENERRMNE N E R FER A E /B9,

TR A B BEMEK (BB ).

F$B|5: THE, BHKBEERBEX S AREMERNFIINSZER. ARTOURCHTE, ATRCHEN
RZRE . BABEEESE PCR =YHHEREB LRI BHRE.

$B 6. RIAESZEARIT ML & M E NIk

FACS S #TSC50 i9 46 75 38 I 3T &K

BEAMing: single-molecule PCR on microparticles in water-in-oil emulsions
Frank Diehl, MengLi, et al. Nature Methods. 2006. Vol. 3: 551-559.
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1.4.1 ERAFRSIBHERED
{8 :Detection and quantification of mutations in the plasma of patients with colorectal tumors
Frank Diehl, MenglLi, et al. PNAS. 2005. Vol. 102: 16368-16373.

BEAMing J3 A i A9 R EAR FEZF DNA A REEH .

Figure 2 Schematic of the BEAMing-based assay. (A) Extended beads were prepared by modifications of the BEAMing procedure described by Dressman et
al. (16). (B) Single base extensions were performed on the extended beads. Normal DNA sequences contained a G at the queried position; mutant sequences
contained an A.

ER: (A) BREHBEAMINGHISE; (B) MEBKMY RERBENMHEY 1E. EEDNAFSIETRARBERG, REFIIRA, DHEERRMT.

Figure 3 Processing of flow cytometry
data obtained by BEAMing. (A) Dot plot
of forward-scatter (FSC) and side-scatter
(SSC) signals of beads. (B) Histogram of
single beads with regard to PE signal.
(C) Dot plot showing the Cy5 and FITC
fluorescence intensity profiles of PE-
positive beads. The beads clustered
in three distinct populations colored
red, green, and blue. Sequencing of
individual beads sorted from each
population showed that the red and
green beads contained homogeneous
WT and mutant sequences, respectively;
the blue beads contained a mixture of
WT and mutant sequences.

B R TBEAMIngIR G EIE. (A) AimATIMNE ARG R E S BB NMIEREHE, (B) PEESHBRETRER#HT. (O KERTPE-FAMRIRIIRCYS
FORTCHER, DHE=NTENTHRLE . &, Eenfik. RXAD P E=MRIRFI], MiEH, 2eNFeMRXINSEFERNREEFS], BEEeREk
TRFEMNREAFIEREY.
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1.4.2 DNA BE LG

DNA FEAL (DNA methylation) ;235H DNA FREZSEEN T, EREIEAE 5 MRET ENE—REER, &
Z &P 5 - REMEELE (5-mC) MLFEImidiE,

DNA FHE{L{EA. DNA FE(LEESIELEREN . DNAME . DNATREM R DNA 5ZEAFRMEEERARMN
&, MEGIERERIE.,

Bims

HEHAEXFELNHARSY , LDIRBREWILIEENARATZ.

THRBREMMLIRE: (—) DRREMKKSREERTEMTE; (Z) sSIWERREASHREBLIITE (B
AT, REASFRM PCR MXA PCR) 5 (=) WERERSMIALIE DNA A PCR AN A2 A AR 4R (LAY
&M (methyl-BEAMINg).

FN4 i DNA BELAEIEE (methyl-BEAMing)

REALFFIFRE Cy-5
5'-Cy5-
CGGTCGGTTCGCGGTGTTCGA-3'

e R EALFFIFRIE FITC
5'-FAM-

TTGGTTGGTTTGTGGTGTTTGA-3'
DNA #2ER, EgY]DNA FER

BEAMing 773%

DNA Zid E TR AN E T
FEMZNE C 43 HIREIEU,
ST A BRRIENE T

HFEHNREBE
E T4 1% PCR
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BAT HEEENEERZHLREA (SELEX) 5FHER

1.5.1 SELEX #{ K

BI4E# = E I ECIAR R S LR (Systematic Evolution of Ligands by Exponential Enrichment, SELEX), #)Fi%$;
AR BJ XM BB B2 SR Fr 5 B O A M S R s B R A AR BR EC A (Aptamer),

T ERER. BYRSEET . FNhS. FRMRE.

KA: ERTIRBTEAR. K. ®S. 48, B . BB FFEVRNIGIE.

FACS-SELEX ¥ A+

FACS-SELEX K918 8

CEANBRERSERHHESE S, BERXOMRBNILES, BRERE, ARX2EHESER
PRECRARRE, D BHERER, SN BE, BXmE.
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1.5.1.1 HFEXHERSARAOZEBE (FACS-SELEX)

%8 : Fluorescence-activated cell sorting for aptamer SELEX with cell mixtures
Glinter Mayer, Marie-Sophie L Ahmed, et al. Nature Protocols. 2010. Vol. 5: 1993-2004.

E%E: EAFACSDIVa cell sorter#f fTAZRE AN AL, R ASEFMIE, HRIEARTIG ATRAFBEZR-AM); HBRREGABLNTIE (©; CD19+
Burkitt's lymphoma cells#F M BECAR EEILEE (b); leukemic T-cell lymphoblasts #RAf 4 %1 B (d).

1.5.1.2 RXBHEEER G HEXETEHRM MEARIGHENER

fii8: Cancer-selective anti proliferative activity is a general property of some G-rich

oligodeoxynucleotides
Enid W. Choi, Lalitha V. Nayak et al. Nucleic Acids Research. 2010. Vol. 38: 1623—1635.

Figure 6 Cellular uptake of libraries and oligomers. Fluorescently labeled
oligonucleotides (5 mM strand concentration) were incubated with cells
for 1 h. Cells were harvested and stripped of surface-bound DNA using
trypsin, then analyzed by flow cytometry to determine uptake. Uptake
was quantified by determining the percentage of cells included in the
black gate (positive for FAM after controlling for autofluorescence). (A)
Uptake in Hs27 non-malignant fibroblasts. (B) Uptake in A549 cancer
cells. (C) Uptake in DU145 cancer cells. (D) Uptake in MCF7 cancer cells.
(E) Table of percent of FAM-positive cells for each sample.

E#E: BD FACSCalibur/ AT AHRSRE S EFR R Y. HAMRCMBERHRFEMR /N, BRARIFERREABRBRELESNONA, RERTRRAMEARS
FERE. ERENTERRCERIAARNEIEER: (A H27EBHNRALABRICE; (B) ASIOEAMBLE; (O) DUIASEEMIBRILE; (D) MCF7
FREARRRE; ) RAETEMHRIFAM-FIARNE S L.
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B_E FEE

EH - EBMEEA (Protein-Protein Interaction) 2 3 F AV FMRTBMNEZS K. HRER - ERHELEA,
AT PN FRIEBREEARNINE, MEMNTFRIEK, X8, MAATEEGEINEEXEE, IR
BAEROVIE. BRATr . BRIBIFHAFASRESEENELEM.

MREQARBEEIERAMFX:

B, RMBEEEANERR. TREIREERRTEA,. BEXNEAZHEA . TAP FMAELUEKARAEES
MNEANMENBEAHELIEANEMER, HAXNXFHEANMNELE;

X, $EEEMEEEARENAREHR. NEERNEWEHRTHR, HREEARBEERNmNZF
MR, X—MERERRERLE. GST-Pulldown, SEEREEIHIRETS (FRET) & biacore ZHAR ;

=, MREAREE/EANEZMEZMIFBG,

U E=MBRFIfEANEABRE R BERNASHRENFTENEIE, EREHERGLENNE, TEFFRER
FRKNESEN, F7BREPBEIZHEALTESHEREIL. MARNMERATEERAHIRY, SEEFEAR
HEEEFRAMLE, HiRE ., RSB LHEESBERETR TIE.

BF—T RARTHEASHERN

2.1 FEET (Surface Display)

KERTERAZS—MINERREER, FREANZRUREEEARIEZEE . RENMEEERE, REF
IR R R EMTEYEN . BIAARSKAMR. HERAMER, HFEFSENENSKEN, TUEAR
HEZEHFME@#L. BEARARTEANBERERTRASN AR ZHOEA, RARERUESTHRIIEA
IS SUE T R L R B SR A S E A A

EEERTHEASHAKA

W B AR 7R E R (Phage Display Techniques, PDT) @ — & B FRIA =Y MEMEFRESHEAR, ©UBE
HAEAEGE, BHFEERFBREQRARERINEEARERAX, FINEZHIEARFKEAFHR A TREARRE,
HMmBE EFHNEREREEHFURIEARARE A

WEAERTRAN B THRERNEENESY . ARt BEEWR. BEEN. BRET. RERRMARZ A
=SHEMRE.

BEARTHRANSE

(1) AEEEDFEBFAREEEFRAF,

Q) PEAUNREERERS— 1N EE. ZRIENE.

) WEFBEMNREAEMEIR — M ERREAESEEQEEER, B3 (panning) 5 ERHEEEAN
I B 1R

A ARB AR TE RS R R A P iRR SRR A

A

FORA, HESREFMOMERENRRE; (=) REFEBE.
EiE iR
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HTEMREN TIMERRT S, PRED, FENRELEREBINFRANESFMONRE, BUNFR
BBIIRBEERNHBFIHE, BEXHTELERENER, RACTRSIIZMHEZN TGN EEK
E, FRFFERMEEMEMMNEREE NN SBURELEE.

A EERRRE

\

TEIRE Mt T AR EE FRIBSEE
S BE K DT M ik

[R3E. frkiEsE EREERSRIE, BRXEPHEREE, BRKAGIEIAEBREEREIEARREES,
iR HEAHEEE . TR EENREKRITEARNRETE.

B RNARUE A FREHIKET R ATHRERFRA—E i8R E AN ERNFEENS F S
T, BFREeRE. TENA, TRERAER.

211 RARARBEEFEREFRREPHRE
{5 8: High-Throughput Screening and Characterization of Clones Selected from Phage Display
Libraries
Loretta Yang, John P Nolan. Cytometry Part A. 2007. Vol. 71A: 625-631.

Figure 2 Multiplexed detection of
CTB binding to phage-displayed
peptides. (A) Two parameter
histogram of encoding parameter
vs. fluorescein fluorescence showing
20 nM CTB-FITC binding to encoded
microspheres. (B) Fluorescence
histograms from individual bead
populations showing background
signals (empty histogram) and
signals from beads incubated with
20 nM CTB-FITC (filled histogram).
(C) Ten microspheres of different red
fluorescence intensities were coated
with phage displaying the indicated
peptide and incubated with 20 nM
CTB-FITC (black bar). To evaluate
specificity, phage beads were pre-
incubated with excess unlabeled CTB
(2 IM, white bar). The background
from beads with phage displaying no
peptide was subtracted.

E#®: ZHERNCTBEEWEERR. (A FXRMFSCHARSEEREvs. TLEHI20 nMFICTB-FITCHE & RIBHMBRAINSEH S E . (B) BT ETTEMBAMR
HESESEEAETNS20 nM CTB-FITC (AR EHE) HEFBENESHIR. (O TFARREZLAMERFICTB-FITC (BEK)INEARIFECTB QuM, BF)HEFEEH
MANRENREGRET. KEEBTNERREREME,
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2.2 HRRBZHRRSHAAZAR

BEEXRARTHARRE

BB RTE R R A (Yeast Surface Display Technology) @ —MEZERFRIEA RS, AEANREZRINFEE
HERSHEENREERFIRMAESAESAR, RmEERFSKEAE, ESKIISREZEARMBING K. A
TRAEEESEHEIHIMEENEY, TEREEANEARTMARET, NTBINEERS FEEAFRIAER
BmpER®E.

EERRE R R ERFE %

1) EGMES - il - ¥ IBmIE S X

2) RRAMBCGHTTIFIE, EA FACS HARBAXIESHUREERILERFREE,

221  EHEREHRKD N ZFERAR SRR N FMNE R iE
fiig : Isolating and engineering human antibodies using yeast surface display
Ginger Chao, Wai L Lau, et al. Nature Protocols. 2006. Vol. 1: 755-768.

KBRE: RERBENERGRTESR, MADE (L) FHIFCHEE
NEEA, SENHE (Re) TANEENESES N SERRERTES, ¥
MNRSNEESE TN, WRRAMMENMEL R, BERNELRE
FHARTUR / MAHELHANTEREE, REFFELAXTTERSEH

BBRERTEEAKS RS A TEE

sl

Figure 3 Representative flow cytometry data. (a) Unlabeled
yeast cells. (b) Yeast cells labeled with chicken anti-c-Myc IgY
followed by Alexa Fluor 488-conjugated goat anti-chicken
(Alexa Fluor 488 control), compensated to reject crosstalk
between the Alexa Fluor 488 and phycoerythrin channels. (c)
MACS-sorted population labeled for the initial round of flow
cytometry sorting. Cells are double-labeled with anti-c-Myc
IgY as in b plus biotinylated antigen followed by streptavidin-
phycoerythrin. The thick red outline indicates a typical sort
gate. (d) Histogram of Alexa Fluor 488 signal for cells labeled
in ¢, indicating yeast surface expression of scFvs. The left
peak represents the nondisplaying fraction of yeast due to
plasmid loss. PE, phycoerythrin.

ER: A75EH, SARREBRMERARN RERERTHHZHERTENXEART . BEMFEMREE R NEFHENTRE, FREEARIFCHESAR
EABRMEITER, fEHAlexa Flour 4882 A4 R RHHRRIET SPEH BARCAIHMEE, FFKFAlexa Flour 488FPEXN A MEMAEIE A —R/MER B irEE. ERFIRS B4
& EB9c-myctH B 454 f9Alexa Flour 48855 R B MR R RAVE ., METRMORAEEEMH#A—SHRETE T RLAEM.
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BT SOEHIRAEEHT (FRET)

2.2 FEHAEIREEE 4TS -FRET (Fluorescent Resonance Energy Transfer, FRET)

ERANEARCEAERBREEN, HED TRE-—ENXNATFREARIESHETES, AiZEFE
FESH, BUERTAHEEER, XUTERERWMBENIEDTERS,

1'“. o) me, |

® o —

1) FRET K44

e BEENRE. HESTFHAFHETUEIED FRINFFEXLES; HESP FHEAFAENSZEDF
HMANELNEEEZEE (>30%);

o {ERREE: AN TERENTHEREEX 1-10nm;

FRET 3R AT: AFIHESF/ ERAEEAESR

o B - BIRER: HENTEREDTERNNRELTURE —E&MH.

(2) FRET BIRLH :
‘i FRETEUKEIL/(ﬁ?%’ﬁééﬁﬁ\%élﬁ?z&ﬂ#ﬁﬁﬁﬂﬂE’]%fﬂ1§u EREEE. EAAR. REZBEIE ),
EATRANTREE: EASTHHEMNM. EADTREE . &XUE . #BILgR. 275, EEATESFEYSF

[IF=i8

(3) FRET B A 44K - KIS F 3¢

HRBELK. ESTES
CFP -|YFP FITC - Rhodamine
BFP -|GFP Alexa488 - Cy3
BFP -[YFP Cy3- Cy5
CFP -|DsRFP
GFP -|DsRFP
CFP -|YFP - mCherry
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221 FRET #ill HIV B E 8 S 4ME CD 4 FHEERA
8 : A Flow Cytometry-Based FRET Assay to Identify and Analyse Protein-Protein |
nteractions in Living Cells
Carina Banning, J6rg Votteler, et al. Plos One. 2010. Vol. 5: €9344.

Figure 1 Setup of FRET-measurements by flow cytometry and microscopy. (a) The experimental setup and gating strategy to measure FRET by FACS.
Living 293T cells transfected with the controls CFPonly, YFPonly, CFP and YFP as well as the CFP-YFP fusion proteins were analysed on a FACS Aria flow
cytometer. Double positive cells were gated (panel 1) and false positive FRET signals resulting from YFP excitation by the 405 nm laser were excluded
(panel 2). The remaining cells were evaluated for FRET by adjusting a gate defining to cells which are cotransfected with CFP and YFP only and should thus
be FRET-negative (panel 3). (b) Living 293T cells and cells from the same transfections were treated with 2% PFA and analysed for FRET as depicted in (a).
Shown are mean values +/2 standard deviation from seven independent transfections.

B RRAMEFACSArate MFRETE S, (a) SEHI293THAE S BB hEE NCFP. YFP, CFP/YFP . CFP/YFPRASZEBEANE, HERFHE (IR ACFP/FRET,
(b) 293T4RAELZIT2 % PFALNIE ST, YFPIC YR HINBAE TF%.

iR EEEAKNARMERRINRE

Figure 5 High-throughput-screening for unknown protein interactions
by FACS-FRET. (a) Experimental setup to screen for unknown protein
interaction with flow cytometry based FRET in high-throughput. (b) Living
293T cells were transfected with the Vpu-YFP fusion as a bait and a mixture
of equal amounts of the CFP-fusion constructs that are described in Figure
2. 36 h post transfection FRET+ cells were sorted, pelleted, resuspended in
PBS and reanalysed for successful purification. Abbreviation GOI, gene of
interest.

doi:10.1371/journal.pone.0009344.g005

B AREUFACSAra#t fTFACS-FRETE BRIt BB EAHEEANRIER. (a) FACS-FRETIFIERE. (b) TEEM293TAM P AVpu-YFPIERIEE, 5%
EMNCFPRIEER (BEAMDNAE) HEEMA36/NEE, SEFRET+4A.,
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2.2.2 FRETHIREQEIIEE

{58 : Detection of Infective Poliovirus by a Simple, Rapid, and Sensitive Flow Cytometry
Method Based on Fluorescence Resonance Energy Transfer Technology
Jason L. Cantera, Wilfred Chen, et al. Applied and Environmental Microbiology. 2010. Vol. 76: 584-588.

Figure 1 Principle of FRET. ex, excitation wavelength; em, emission wavelength (in nanometers).
Figure 2 Poliovirus 1 (PV1) infection of BGM-PV cells. Confluent monolayers of BGM-PV cells (ca. 1.6 106 cells) in 6-well plates were infected with 10-fold

dilutions of PV1. After 8 h postinfection (hpi), cells were trypsinized, washed with 10% FBS followed by 1 TBS plus 3 mM EDTA (pH 8.0), resuspended in the latter,
and then subjected to flow cytometry. x axis, CFP intensity; y axis, YFP intensity from CFP excitation. Each dot represents a single event (cell), and dots inside each
polygon represent cells that were included in the analysis. The percentage of infected cells shown above each graph was determined by counting the number of
cells without a FRET signal divided by the total number of cells counted. (A to C) MOI of 0.4 to 0.004; (D) uninfected cells.

B AREIMY FACSArate ME TR RA RS (PV1) 10fZ2ABGM-PVARE, 8/\EE EHAEN. A~CRFIRESHIIMOIL. 0.4~0.004, DABAMXIER,
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=1 WA FRATHKIK (BiFC)

2.3 MY FRIAFE# K (Bimolecular Fluorescence Complementation, BiFC)

WA FRABMMIARBEAREEORBAMNDBRERANRER, 2HSFEERATNHERESRS, RE
AFHEONEREARERBEEANBALT, RRATENIAREESTSEATBOREER, KHTK.
EAREREE, ERRARMUTNRNRENETH, RERRFERTERSWHREIES, A, FRE%
MNRBNEEERE N MNE ST R

WA FRABNMERRRTEE:
(a) BIEMHKREAD FIEHCYFPHINYFPRERYFPE L Z A A ER; (b)
FIENEEEA S SRR CYFPENYFPEAYFP; () FERAIYFPA Hi3E

(1) BiFC #M A4 -

o SEARRNT;

o TIATHER 2 ik 2 I MBS FIEEZ THEEREEER;
o RERSHERL, BEAMEMEADTMAENE (>7nm),

(2) THF BiIFC ITAZTA:
e GFP, BFP, CFP, YFP, AIB& MO HREEHR Venus F citrine, FH) cerulean;
o ZIBRZ. mRFP2Q66T. mCherry;

e Venus (EYFP 9K ) 2B RTAT BFC MR E M KAER, AAHTARBEETSSEERM, =2 BiFC
SIBEENENEA.

FRHATRS FREELARBRHAEER
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231 BiIFCHIREAa&PIERAMEEER

fii8 : Detection and Characterization of Influenza A Virus PA-PB2 Interaction through a

Bimolecular Fluorescence Complementation Assay
Joseph N. Hemerka, Dan Wang, et al. Journal of Virology. 2009. Vol. 83: 3944-3955.

B RN FACSCaliburt MR B RE 8 &4 P WEPA-PB2EIMIIHE (EM. (B) VAN E A 42 APA/PB2AICOS-1 4AE R B 45 APA-VC IS SRR A Venus ik L E S,
BTRENMNEEHNTOLGRE., (O BAREAEABER, BARHNEAMNAN, HARTAEAREIE—.

232 BIFCHRESESERPEARANHEEER

%8 : Characterization of the latent membrane protein 1 signaling complex of Epstein-Barr
virus in the membrane of mammalian cells with bimolecular fluorescence complementation

Pooja Talaty, Amanda Emery, et al. Virology Journal. 2011. Vol. 8: 414.

ER: SRR FACSLSRIFEMBIFC/ES . LMP1-NYFPFILMP1-NYFPR 344> 5 5CYFP-TRAF2 . CYFP-TRAF3R ANZRARM, 4&MHIBEER, MAEEHRS HHILYFP
MBOLRRMRIL, RIBLMP1S5CYFP, CYFPHFAEME 1A,
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Exploiting a natural conformational switch to engineer an
interleukin-2 'superkine'

RERBGAENREMRE BEE” ANE-2

Key words: IL-2, CD25, IL-2RB, IL-2Ry

KA BN E-2, CD25 BN E -2 &K BNE -2 2Ky

iﬁf.itﬂl.i: Accuri C6 (BD Biosciences)

#H3K3 A : SAV-PE, PEconjugated anti-human CD25, Alexab47-conjugated anti-STAT5, pY694 (BD Biosciences)

MAEE T IL-2 /B4 T A8, NK MRREMIEMNEKEF, X ADS, MEEREREMERIATBEENNH
MME, IL-2 BT T MREAISERGTAERIEANE -2 2 IL-2Ra (CD25), IL-2RB, IL-2Ry, HATF4h#E T A
1k CD25, AT IL-2 5 IL-2RB, IL-2Ry A G RESNREE, FEITEIEE T MRIEEMIEA. (EEBEX IL-2 ME
BEFIM T BaE, MEY “HBREIL-2" , “HBREIL-27 7E CD25 BARMEHFThEES IL-2Rp, IL-2Ry RELE S, i
T HAEIGTE, MBI ER.

EERBTRARTHRA, fRESMARRAREATFLARZFMHRER L2, BiE5EMEIRCH IL-2RE, IL-

2Ry B, DIXK SAV-PE BEARIFEMELIE, Bl ANARUENESERIRE L PE XOLRE, MmHEFiEE
CD25 HREHPRES TS5 IL-2RB, IL-2Ry HEER&IEM IL-2 REFR.

A regulatory role for miRNA-33* in controlling lipid
metabolism gene expression

miRNA-33* 3Kt b EEFRE/IABIER
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E %1 miR-33 ZEREREIIRHPEIFATIEA, EERITIREIE mR-33* 265 SERGNIER., @id7E Huh7
FEAEAAR R R INE M RIA R miR-33, fEBE X IMINEMFRIA AT miR-33 #1172 A E B AR A R 78 Fh < EEs A&
ik, B3F ABCA1, NPC1, CROT, CPT1a %, HHﬂtﬂfﬁ*JTﬂEﬁiﬁiﬁﬁqﬂﬁi%’EﬁﬁE’a%‘%@%é’ﬁ%‘ko FF B0 miR-
33* o UPAIE I FRIAHTIE miR-33 FIEAINE, 27 miR-33* 155 7 BERERIET .

EF BT INRMRIA A miR33 E’\]HHﬁ%uﬁ GFP, F M GFPEAIREER, AR TEE LR A
RELEBl, BB LR MAAELLBIEAR] 90% X E.
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Sensitive digital quantification of DNA methylation in
clinical samples

Ia K24+ DNA REALBHBFLEERE

Key words: digital quantification, DNA methylation
X888 PX HFHESE, DNA FEL
mIHLAEL: LSR Il flow cytometer (BD Biosciences)
HXKH: RS

BEXEEBIEESILRMBEF I PCR SELEMNREF, RIRNATTE, N7 &R EER vimentin £
R E AL RamznE A9 7K .

EEMIZ T [ Duke's D EAMVE e BB F 2 DNA, TEETHREREMNER TR P E AR & AR
WELE, RIHEXT vimentin EE 514, PCRYIE, 4km AEN B AR RET S PCR =923, FIFARIVAMIYL
SNEEGREMNESRE, R vimentin BEEAREMKFE, EEEM, 1Z777EMA vimentin EF R EMKEH
51K5 Duke's MM ERE 2 EHEX.
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