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Application of flow cytometry to enumerate small plankton
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Abstract: The small plankton( cell size less than 20 um) plays an important role in the circulation of materials and energy flow of
the aquatic system. Accurate enumeration of these organisms is the basis for understanding their ecological role in various water
bodies. In comparison with microscopy observation, flow cytometry analysis is much more advantageous in terms of speed, sensitiv-
ity and accuracy. Moreover, multiple parameters of a single cell could be measured simultaneously using flow cytometry. The proto-
col to enumerate plankton depends on the type of plankton. Discrimination of several major groups of phytoplankton is mainly based
on the differences in the fluorescence properties of their photosynthetic pigments. While for the heterotrophic bacteria, protozoan
and viruses, a combination of exogenous fluorochromes staining on cell components ( mainly nucleic acids) is required to better
characterize different cell groups. Now flow cytometry has become a routine methodology for detecting density of the autotrophic
phytoplankton and heterotrophic bacterioplankton. However, it has been only used in quantification of protozoan and viruses in the
recent 10 years, for those applications which are much more difficult and complicated for the larger cell size and less abundant den-
sities of protozoan and much smaller cell size( even smaller than the wavelength of the laser light used) of viruses compared to bac-
terioplankton and small phytoplankton. The different principles and protocols used to discriminate autotrophic phytoplankton, het-
erotrophic bacteria, protozoan and viruses through flow cytometry were reviewed in detail, and future applications of flow cytometry
in aquatic microbiology were also prospected.
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SYTOZFI YLK & 56" 5 HeAh X TR [RI 26 (K KA, 7 ) B b 10 9 ot JE 25 57 K 2 6 Tk Ak KR
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Tab. 2 Nucleic acid fluorochromes used to detect aquatic bacterioplankton by flow cytometry

Mol REE ok

Pyl ey YEFRIT 4 Ao /tm  Apy/nm B MM RE E= PN
Chromomycin A3 DNA 340 470 e BANEK,GC RS [37]
DAPI DNA 358 461 W EINER BB, AT F 51 [27]
Hoechst 33342 DNA 350 461 W EANEE BB, AT R 51 [28]
Ethidium bromide( EB) DNA/RNA 518 605 a1 NBER [38]
Propidium iodide(PI)  DNA/RNA 536 617 EAN N N3 [39]
TO-PRO-1 DNA/RNA 515 531 gn NBE [30]
TOTO-1 DNA/RNA 514 533 g RBERE, MK R Y DNA [30,33]
YOYO-1 DNA/RNA 491 509 Lt RB BN T RO, oK b L8 DNA - [29,33]
YO-PRO-1 DNA/RNA 491 509 et RB BN T [29]
SYTO-9 DNA/RNA 480 500 B BBENE [31]
SYTO-11 DNA/RNA 508 ~510 527 ~530 %4t BiBHE [31]
SYTO-13 DNA/RNA 488 509 gt BB, K R ft DNA [31-32]
SYTO-16 DNA/RNA 488 518 B, BB [31]
SYTO-17 DNA/RNA 633 675 a1 BB [40]
SYTOX Green it DNA 504 523 G, RB B [41]
PicoGreen % DNA 480 520 gt X T RUK [29,41]
SYBR Green | DNA(RNA) 494 521 Ge, BB, 5 DNA HAG 8 0 Ak [31,34]
SYBR Green II RNA(DNA) 494 521 G, BB, 5 RNA LA w0 Ak [31]
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SIS, 4 DNA B A5 2L E FR) R 46 s AN TR) R 4 4T th T Bl ELAT R[] (9 DNA A 00 R 26 4
TFi) R R 5 (10 200 TV 2K T i LA AR 0 A 25 R 8L Li S5l DNA &5 A 4 v LA o i 0 A K 4 777
UPHE 3 6 BRI DL 3, B 2 A DNA & B AR R 1E PR B AE) 37% = B K AR o D3, DR UG 440 T8 52 7 Ui R ) 52
W) €A Lebaron 250U S AN TR 424 7 3 SR BRI 11 HINA 40T, AR 6 -2 87 2, 40 PR A% R 2 e B %
AN A A, 25 A A o4 SO, AT S LA b A S AN [ 4 1 40 8 300 AT B, 1 L



2B A A AR X AT O A R A e ik 761

T R FH o 6 RS 37 P 4T MR T 35 PG 4
3 RENMITH

FAXE T HES RN , IS0 Sh 4 i 0 B SR A 2. 25, ol T2 sy v A T o =X 20 e 1SR 31
MG (2, AN G2 M R4, D TAR MRS L 5 A AIURE X 20 JF 5f 5 v, KR 40 8 455 1 3 5%
VIR BE o 5, ME LA S5 IX A T A Sh A AR A 5 565 =, M T 0 T 5 R T A L R, T S R AR AR
R AE AR R (1 2 B AR AR, LT DA 80 7 X 400 A5 A G 00 B T 7 00 ST 0 i A LA o /1 I
e Bl — AR MR R I B, I LA 240 I ASRE T B 2R S 8 — 132 BUBR . LR 10 4R, A TG
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TO-PRO-1,.YOYO-1 I PicoGreen {3 25 FIREE , 3 % 81 TO-PRO-1 7 FAZCR fe i1
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