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Condition optimization of the flow cytometry MoFlo Astrios “° on single-cell sorting in 96-well plate

ZHANG Xiao-cui, FU Rong, ZHAO Ben-peng
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[Abstract] Objective - To optimize the method of the flow cytometry MoFlo Astrios " on single-cell sorting in 96-well plate. Methods - Using different
aperture nozzles and sorting ways, the 32D, U937, iBMDM and 293T cells were used for single-cell sorting after the precise adjustment of the instrument
and various parameters. The hole numbers with single cell and single-cell clones were detected after sorting. Results - In the single-cell sorting mode, the
hole numbers with single cell were 83—91 by 70 um nozzle and 87—93 by 100 um nozzle. After 7—10 days of culture, the hole numbers with single-cell
clones were 36—58 by 70 um nozzle. In 100 um nozzle, the hole numbers with single-cell clones were 53—78 by electrostatic charge sorting and 69—81 by
straight-down sorting, respectively. Conclusion - In single-cell sorting, a better cell viability and higher cloning rate are observed in 100 um nozzle and

straight-down sorting.
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Tab 1 MoFlo Astrios " main parameters at different nozzle sizes

FESH 70 pm IR 100 pm Mg
$HE S /psi 60 30
HR75H2R Hz 10 000 4000
rlg /v 15 30 ~ 50
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Fig 1 Steady liquid flow and four-way sorting
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Fig 2 Straight-down sorting and accurate positioning droplet
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Tab 2 Number of holes of single cell and single-cell clones in 96-well plate at 70 pm
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Tab 3 Number of holes of single-cell clones in 96-well plate in different sorting
ways at 100 um nozzole
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Fig 3 Results of single-cell culture in 96-well plate
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Fig 4 Results of 32D single-cell culture in 96-well plate

XAk £ 433 B R, SRR oy B AN oy e b
5296 FLMR AN T R SRR o i R R LR
2 BB — Rk e T k. (XA VR AT, WS
SRR, AR LRI VS BL T ARSI 0, i
WS FLAR RIS AT ARG P A B Y, AR
B H 70 pm 100 pum MgHE 6 4 FhANRR3EAT 96 LR F.4H
sy ik, S5RFW]: 4 FhanlZe 2 PR o i B e 26 40 i
(LB TE 83 ~ 93 4L 2 1A, WIS, UiHl 2 Flmg
WEHRRE S I RLAT IO B AR o 1 19 38 5 (H 4800 e 1 P A i 22
7 ~ 10 d B5 5 IR KB, 70 um WEE S % TR A5 Y F AT iR T
B TCRE I FLEC A 36 ~ 58 4L, ifi 100 pm MY 4y SR
B AT B v e B FLECA 53 ~ 78 L, 4k U BT AL
R, sk TG PR AT , R ATNRRL B o P 2R
e Pk, UEfT Ak, T A A
PEig ZE W AiEm S, ARIE AR iE e, B Pk £
100 pm MEHE

AR UR 2 R AR e Rk, SR a s
FE A S I, TR IR AR v AR 5 T B Bl R 8
IR s IRYE 3k HbR B o iE 3, FEA H ARy
WAL e AR AT, HE R 2t i R R S R
AR TS Il s, T AR ISR s A LA b, i H At A
A HL IR A 2 2 Ml T W A P i) g A, I S8R H
Franfafy o ik ", AR {L MoFlo Astrios ™ 76 {£ 45 i,
i AR b, SO ORUE SR ARIRTEYE, BT “t
W BB, BN RT E . AERE
B, 100 pwm WM 4% b S F e 280 306 30 45 1) B 4 e I
SOFEIALECA 53 ~ T8 4L, MLk “ToH” HEEy kR

http://xuebao.shsmu.edu.cn

T4 MoFlo Astrios " 96 FLAR SLANNE 43 1 77 15 A A (AL | 849

F L2 BT TR B P AL SR 69 ~ 81 4L, fE—E N
T AR S BRIk, TRk, R
B A SEssanie, o Bk tbhar ok s
B RIS

BEAT 96 LA FRLAR N 4y B I, s B FSC, SSC
Y H/W/A LB R, SEAnifn gt &, % £ Single—0.5
B AT AR 2R 17 40 3% . Single £ ALE 2 (enrich) =4l
JE (purity) A0 IR VR I ARG BE 22k T &, (U &
A BARGHMEAIIE T s 0.5 IR B 2 47 H AR 4 IR AE R
T e A B oy, P14 CyClone i &, (EfHi% T
“Home” #5 “End” #J5, WX IEME T 96 fLik bk
Al HI2 By A & s AR A WAz, il 54T/
FLEESE B AEBNAIAL A, SEm e Sisr e i etk Ik,
Sy T AE S R TR SE I Bk o AN LR R R, BR TR
1E 96 fLik A1, HI2 fU7 B4, B3k — L iAo ik i
Fhr T E . ADFFERH 100 AU L B ik 5 ik
296 fLbb s, T e IER A, WK M iEm B2
Sy gL, TR BRI ARG R A ILRY LR A

W FR R RS e o AR 4 B R G R BE, A RN
E VR HE 3R A e 7 4y 3 U P S B . VRTRG HE SR 2 i 2 i
PRSI S B T 2 (s ) Z IRl ) 22, IR E
HIRTA I IR 5 SEBr A —3, &5 B0 7C Ul R A
M SR AR s e iR AL, 5 Hofth R AR 4IRS L,
MoFlo Astrios ™ 5% FH 4 fk B i1 1 48 38 # M+ A Intellisort
I, MYFTEEEFRREEER, " EC DB TC R AR A
B, BEoh, Intellisort TG A RE W I K 2k FRrif T i 10
FasE, DASKBLANRIWT O 40 e o BRI IR FIORE AR I T
HESR, AT EARAR S A A F 99% LA M,

Br AR R AN, A i s it it &
BeE PR VER ", R ARM, ooy A i
EHEREARHE, o migs K RERY. 5 THE,
W 4534 o B AL BTG 238 B s P 32 v s andfifife B & 5
TR NS ESR, SHHICA S S B, WSR2 R
HIor e EE R, ASSERRIE FHAY 4 FhanliE & oh 998 = 108 WL H.
B IZ AR Z, o eI A 4 4 T B R K,
EYERZ) A 10 um, §E b EMELE, 4 B RS AR
RO, R, Wb, BANE kR, AERIRE
AN KE, RIS 1> 10/mL s FE G5 IR 5 D
ZEMA TR, AR wi I AniE4c A 3 000 ~ 5000
ANAH. AR/, RTRA RS E MR s, B (e A]
PNAS TN 2N A5 ok L, AR 5035 P afs B s P 2 e v

i ERTR, AN, BORALIRRIEYE . o
Aok, FERRAVIRIEAE R . MR E AR TE . A E Ry

AR (R, 2018, 38 () ()



NN IR FE e B A O A AR AR B D 2 B R4 . AR
EaR R R P ERAL, A REMRIER R D EBCR . A

[1] Xu X, Hou Y, Yin XY, et al. Single-cell exome sequencing reveals single-
nucleotide mutation characteristics of a kidney tumor{J]. Cell, 2012, 148(5):
886-895.

[2] Lan F, Demaree B, Ahmed N, et al. Single-cell genome sequencing at ultra-
high-throughput with microfluidic droplet barcoding[J]. Nat Biotechnol, 2017,
35(7): 640-646.

[3] Villani AC, Satija R, Reynolds G, et al. Single-cell RNA-seq reveals new types
of human blood dendritic cells, monocytes, and progenitors[J]. Science, 2017,
356(6335): eaah4573.

[4] Wang Y, Navin NE. Advances and applications of single-cell sequencing
technologies[J]. Mol Cell, 2015, 58(4): 598-609.

[5] Rinke C, Lee J, Nath N, et al. Obtaining genomes from uncultivated
environmental microorganisms using FACS-based single-cell genomics[J]. Nat
Protoc, 2014, 9(5): 1038-1048.

[6] Osborne GW. Recent advances in flow cytometric cell sorting[J]. Methods Cell
Biol, 2011, 102: 533-556.

[7] Fieder J, Schulz P, Gorr I, et al. A single-step FACS sorting strategy in
conjunction with fluorescent vital dye imaging efficiently assures clonality of
biopharmaceutical production cell lines[J]. Biotechnol J, 2017, 12(6). DOI:
10.1002/biot. 20170002.

[8] Magbanua MJ, Park JW. Isolation of circulating tumor cells by
immunomagnetic enrichment and fluorescence-activated cell sorting (IE/FACS)

2018, 38 (7)

SRS A PR o3 E R BRSBTS IR AR K —E RV T
Z%,

for molecular profiling[J]. Methods, 2013, 64(2): 114-118.

[9] Haroon MF, Skennerton CT, Steen JA, et al. In-solution fluorescence in
situ hybridization and fluorescence-activated cell sorting for single cell and
population genome recovery[J]. Methods Enzymol, 2013, 531: 3-19.

[10] Macaulay IC, Voet T. Single cell genomics: advances and future perspectives[J].
PLoS Genet, 2014, 10(1): e1004126.

[11] Evans K, Albanetti T, Venkat R, et al. Assurance of monoclonality in one round
of cloning through cell sorting for single cell deposition coupled with high
resolution cell imaging[J]. Biotechnol Prog, 2015, 31(5): 1172-1178.

[12] Rodriques OR, Monard S. A rapid method to verify single-cell deposition setup
for cell sorters[J]. Cytometry A, 2016, 89(6): 594-600.

[13] 5R/NZR, 7, RO, A5 . /NRUE S I T 2RI 23 B2l ft R B B 42 [J].
v E 40 224 R, 2018, 40(4): 568-572.

[14] BPBR%, oS . KR 52X FACSAria T 5% GFP [k FLIG R MCF-7 41
NesbkR) 2 CEORALRIESE (D). Ll sid@oRfi (BRh) | 2013, 33(1): 127-130.

[15] Herzenberg LA, Parks D, Sahaf B, et al. The history and future of the fluorescence
activated cell sorter and flow cytometry: a view from Stanford[J]. Clin Chem,
2002, 48(10): 1819-1827.

[16] XIEHaR , TEZE, skZ: . FACSAria JiixCAHNEAYL 96 FLALALAR A AR 4y ik
TiHERIRACFNR T (3], A=l 4l , 2010, 45(3): 51-55.

[17] REE, BRI . 58 = AR o i (0% 96 FLAR 5> 3 A~ AU 75 i B
ZHtE 1. W E G R EE | 2016, 23(6): 846-850.

[WeFaEHE ] 2018-03-09 [ AXHE ] Mt

FARPR

B RFHWEMFERS BN T ARERFBRREERGIZIESS

2018 7 A 11 B, LiHERE
A ER R RART
B L B R AR M A B E A
A HRAHAZA & EEF LR S D,

2T, FHEIENBEERLAR CT FHAEEL
FRB|EHITIT O R RBH LK,
R XAE
BMARHY, BEHREEE

Wb IR £ X A 45 1
IF R ik i

(RAH) LG TR, 4677 @,
c R, AT £ T et

TR, BRAE LB,

.(_@-. JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

AR EWRERY, HEAYBRFRIAE, G105 ERERIH O R,
BEHFATF R, 2 TATHILFEAADR, LE

SR MAERS BB E R TARERITRT 145 H 3R AR5 09242 4 1’;‘0
VBB RE A, SR R LA PR A AR

FHEWME. ARG TEETEREL, ¥

EINATE TALF N, B E N AR E B ST E ALK A IR e bR AR T

R, PRAERE FRTTREABRG TR L BS LR,
2,2
b

ﬁz%%W%%ﬂﬁ%&%ﬁﬁ%ﬁﬁﬂ%%ﬁ%%%ﬁﬁ,%%mi%%%%%%&%&%%

Vol.38 No.7 Jul. 2018





