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Development and demonstration of quantification method for bacterivorous
character of in situ protistan community
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In order to estimate the transport process of organic material from
heterotrophic bacteria to bacterivorous protists (BVP), three BVPs were obtained from natural
seawater and parameters for bacterivory were determined. The incorporation rates of fluorescent
beads were ranged from 2.4 to 13.5 beads/cell/h among three different taxa. On the other hand,
incorporation of thymidine analog, BrdU, was compared among three bacterial isolates and showed that

7~15% of thymine was replaced by BrdU although one bacterium isolate could not incorporate BrdU.
Thus, it is necessary to consider the inability of BrdU incorporation in some bacteria taxa when
estimating bacterial growth using Brdu.
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KBAERERIZBWT, BFEEAEWIAEY (FREAEDS X OURAELEY) OWEEIZET 51
WIIKEDERERZZE 25 ETMOTHEETH D, TIVETIS, A O HHE X,
DOM %ML — 7 1BV ATl R & U CHEMR I L, K2 DNA 28T 55 I Ui
HEOHIEMEATH H2F IV OSYERME (FRY FULA-F IV 3H-TdR) OV AL
WL, DT AT D ERE AR TEE LA HWLRTE -, — 0, BAELEYIT
S TH D FICETR LSRR 70 BALETR OME A HE L < BRI O BA LAY OB
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MOFAEAEY LI NOIWEEERT H 2 ENTENIE., AL E ERbT 58 L
WFREERDEERDIZEST,

2. MFEEOBEW

FIVUORFBEHATH S BrdU (5-bromo-2° -deoxyuridine) . L2 VT
TIZE S DNA ZHEf#T 50 & L CHIaARE B CIASEHSRLTEY
SH-TdR OIERSMEREME L LT, BREEP CTHIJES 2/l © DNA RIS ST
Do AW TIZ, (DRFEIETRAE TSl e AR AR ) O FEAR K & MR I s 3 2
FIEZRFET 2 & b, (DEFEIFIC L A& Lo M5 & A A O HE5Ed FE o Btk %
ERALTH 2 & T, QBREF OB MR A M OREEAHET 52 L2 B E T
o
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MEFEERAEMIS X OERREME O BB O RE

HEARFUEHC A HEIR & 70 DEERE IR 2 B0 U B /KRS W EE T ¢ 1% L7,
B WM IS 23 3R BT R & BRI L 0 3 L TRz 25t~ L 2 72,
COEEZMRYIRT Z LT, BAEYMORBKAZ G, Fio, KRE 2 SRRl K
DN THFRFEREHNCBA L, SONTMEO a0 =—2 8595 2 & THE OBk E
372,

HBER D57 FE B L ORI

Hififikk >~/ 2 DNA % FastDNA spin kit {2 & 0 #ifitH L. PCR £ TIR 4913 18S rRNA
BARF. FEEZAEWIL 16S rRNA B+ ORRZHIE L7z, PCR EMIIY T —1EIZXD
WHALHN 2R E L, T —HF —X—2Z (Genbank) (ZH8& I TV DS &l 25 2
& CRIE LIz, B AEMOR#E 2 7 V2 L7 VT b RCREE L IR E 2%) . SYBR-gold
TY (R 1/10000) L 722 ICEOGBAMEE T TR Lz, Milat A Ty 7 ho=
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REAMZEELE— AHABRE

TIAFy 777 Axa (50 mL A&E) TEE L. B & 7p o 7 R AR AU Sy B
[ZR DA 10 fEDOEEIT 72 D 1 O UM L7z, 2R3EEE ST 25l 1 Ol fe 48 BE DAY 10 £i%
DOREIZ/eD L H1C, ke —X (BE—XEAIEX, 0.1 pm, 0.5 pm, 1.0 pm) ZHRML T
—ERHIR R L%, ERIREHERED, EER (TrissHCL pH=7.2) 257 V2 LT L
TE R (4%) ORGREMZ D2 LT, FBONICEE Lz, ®LBEMET oL, &k
E— X MRNICE T A R ST 5 2 LTl — A REE A E I LT,

B&EHDS 7 A DNACRYAENS BrdU BDEE
HifE U 72 R AR bk 3 A3 L, BRI R (1000 ppm) A5 de A Ly ChEEE L
7o RPEIETEL O P BrdU 2N L (RASREE 20 pM) | & & B9 0 M 2 .05
Bl X v AN L7=, Lyszyme & Protainase K #fff L7=fE1EIC LV 7/ & DNA 2%
H L., RNase AL CRNA ZBrE L7z, SHIZ, 7=/ —AZaua 74/ A7 an
THANIA VT INANT A=) WEICEDZ RV BEERVRE, A LT La—)L
ZHAWET va— W ibEEIZ LD gDNA ZEHEL~<L > & L7z, gDNA O~XLb vy %
DNA %y fi##% %% (40 mM Na-acetate, 0.2 mM ZnCle) (Z¥Af# L. 100°C T 5 4y M EHE %
2@ L CAM L7z, Nuclease P1 (v~ ¥ E k&%) 12XV 5-mononucleotides
(ANMP)~%3f# L 7=, %\ T, Bacteria Alkaline Phosphatase (Takara)iZ & ¥, VU gk
ZRELTXZ LAYV R (AN) WIREEMR LT,

U »ERFEMENE (10 mM H3PO4, 10mM KH2PO4) % iAEERE L CHPLC Ik X7 L
T RE5ELT-, BENEMOERERX 7 LAY FISR CHRERAZER L CERE L,
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MWK Cd 5 A OKEE 10m 38 KO 34m 76 2 FEKE, K H W Ok 34.6m 75 1 Fl%E
DJFAAE HBEFE A2 1572 (Fig. 1), 210 18S rRNA &1z 1Al 5L, Becosoecida £},
Vannella J&. Neobodo J&\Zil#x T o7z, EHE) HIEIR R M A 10 FEEHO HEEK 2 15
72 (Table 1), 4 T 7% Proteobacteria IZ J& 9 % Alphaproteobacteria &

Gammaproteobacteria T - 7=,
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0.1—17.5+3.1 M) DT H - ~ | 008 4

7= (Table 2), JEW/EREOHIE b) o [ b4 i
A o
DB DNE B A M O BB 3 RS H i (34m) KA #(34.5m) B3 (10m)
BONEZ LT, SPMERERC  galn  wma toas o
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Table 2. HHEEHERROMATY 4 X & AR, MfaH 1 X
1% 100 MR LA B A GBI L 72, AR IE 20°C N C 50mL %
BOHKEEHR P OWSEE (0D600) 5T 25 Z & THHL

7-(n=3), Table 1 57> & HEER % U7- M O 16S rRAN Eix 1AL
Fle T — 2 X =@ HF OES & DOMEME, v, olf
Cell size Growth index Gammaproteobadteria, Alphaproteobacteria % 7~ 73,
Average=SD Average+SD — -
Minor Closest relatives’ information
%4 Major (um, (um, Generation time (h) ID2 Subclass strain Identity (%)
WBO1 1594029 108014 33406 WBO1 Y Pseudoalteromonas sp. strain Nsubl 985
WB02 1764028 085+015 178411 WB02 Y Pseudomonas stutzeri strain EH49 97.7
WB03 1824045 049008 175431 WBO03 o Stakelama sp. strain P-2 96.5
WB04 a Tistrella mobilis strain 2PR56-11 99.9
WB04 3.1%+0.65 1.03+0.16 7.8%+0.6
WB05 S Seo2008 13414 WBO05 o Erythrobacter sp. JL893 100
DA e e WBO06 Y Alteromonas sp. A-1 100
WBO06 243+0.67 0.94%0.17 10.2+0.6 WB07 « Sulfitobacter sp. KS8—4 99.2
WBO07 21£024 0.76%0.16 2.8+0.1 WBO08 Y Vibrio splendidus strain 1 99.6
WBO08 229+054 0.81+0.13 3.5%+0.3 WB09 Y Vibrio splendidus strain 6-2 99.1
WB09 1.98+0.5 0.75%0.12 3.4+06 WB10 a Leisingera aquimarina strain DC13 100
WB10 3024051 099+014 102405 WB11 0. Pseudophaeobacter leonis strain 306 99.6
WBI11 222+04 0.99%0.12 7.5+0.8
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Ko THRBHENRRD ZEDRE <05 & p<0.01 2 NZHAT, DLITHRHBALLT % 57,

ST,

A D BrdU B Y ;A B &0 FH)

JERE AR DN, A FE D38 3 BR(WB6: Alteromonas sp., WB9: Vibrio sp., TKB3:
Nautella sp)IZ2W T, BrdU RA&EE 20 uM) Z iR L TR L, gDNA I[CEY A F
iz BrdU %3l L7z (Fig. 3), BrdU #INX T, gDNA A &2 @ < RIS
XTI v~ M7 T L= BREFBHI N &6, MISEITERT S
EEELE DIRADRE Z Biiz, KHRORX 7 LAy FiREICxd % BrdU OFG & R
L7z & Z A, Alteromonas sp. & Nautella sp. TIZEIEIED 55 2% & 3% D gDNA 73 BrdU
LiEE o T, —JH T, Vibriosp.lt 0.28% & 1Z & A LM VIAENT, KR
BrdU e Sz vo 7z, ©F Y, Vibriosp.lZ BrdU % 43 f# L DNA & a4 o FE &
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