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IV. EhiER, BMUSER, REREOSE

1. ANy VR EEMDED T

1.1. Abv IR

i —RICHREER, WELRE BXUEYIVEL
5B, TNSDEBRTDA Ly 7HREERML TEL &, i
EREEIC R 3, Tho0) LHBSEPEY I VEDR
by 2BROBEREEICEODT, £F, FFRLPTY, X
DEBEOREZEML, ZhZIEXFRL ALy 7BEE
BT 3RNERH B, UT, FLICOVTAMY 7BOBEL
e HFlzowTbR 3,

1.1.1 3ERER
BERBERIZOE, 10 mgmL OBEDR Ly 7B ER % IC
fERL, BBUE (5°C) TRET 5,

1.1.2. 2R
EEOA Ly 7HE L THIAICEISWRBESINBBE L,
W ODDEBAR LIRS LIZRRTREINGHEVH 2,

1.1.21. BBAMY IR
1~10 mgmL DIRETEEEEDR v 7WEFRL,
migE (5°C) ITRET 3,

1.1.22. REAMY IR
i) 1~10mg/mL DRECTEEEBR2ENT S,
ii) HERD 80% DEEKEE—H—ITMZ 5,
i) +oICERL 200 FBESBERZ LERRMT 2,
iv) BEAEMZ, REBICHEL, BEE (5°C)
BY3,

1.1.3. E9=V8

Y9 3IvBy EXFY, FTIVOIEOEYIVEFT
ZOBEENEIETHDT, FREDEMIZINS 3EOEY
SVEREIBMBEMENTYS, LHL, EHuck->TE, it
DEY I VENPRMEINTVLEHALH S,

1.1.31. E9=2Y B, EAFY, FPIY

) E¥3VB,EEAFIco0TI, &4 100 pg/mL
DFEW, F7 I /I20» T 10 mg/mL DK % /R
L, 2 fnIlmL§2/hT33 L T20CD 7Y —
F—IRET 3,

i) FEFIvico0T, BRERKD | mL 2@@EL, &
BT /100 c&HRL, ¥4IV B4 FvicD
Wk 1 pg/mL, F7 3 Y22 Tid 100 pug/mL D
ALy 7WEERL, BEREICRE L oEHT 3,

1.1.3.2. E9 T VERR
B ko T, SEOLY I VEMRBOE THRMI N
2EANH 5, KBIEMLTE LN,
i) BEOES IOV TO0.1~ 1 mg/mL DK% FRl
T3,
i) BERO80% OEEAEE—A—IZ S,
iil) +oICEB LAY KBE S I v RLERINZ 5,
iv) REKCTRKEICHREL, 10 mL $2/M77 L, #H
THBERE (5°C) o, HRLAEVWSIE20°Ch
7Y —F—IRET B,

1.2. ity

B, ARUEth Lo KlE D, TRTORK
BEEC—BMOBERFIZ AR T, BLA L OEEREI
B CRESN TV S, 1FEA ORI, HBRESIC
DELIEBA -7V —7RE L THERAT 25, RBHEEL
BINER SR ELH B,

1.2.1. BKESASRET

i) SHEE®D B0~ 0% DEKEKEZE—H—ITMZA 3,

ii) Tris, glycylglycine, HEPES, TAPS, Bicine, MES
ZoRER (LEL INDHE) ZLERBRFFCHEL,
T ER LS HMT 5,

iil) BEEBELELADA My 7RI SLEBHFMNT 3,

iv) REKTRKRICHET S,

v) BEAIBEAINTHEHEE, 1 mol/L HClH 5\
¥ 1 mol/L NaOH ¢, RSN TuwiLiFHIE£4
1/10 DIREET pH 250§ 5,

vi) ¥33b 10 mL 72 % HERE (18 x 150 mm) 2 77 L,
A—=F7VL—7CHBET % (121°C, 20 min),

1.2.2. BEZEAARIEN

) LERDI% DEEKEZE—AH—IMZ 3,

i) +oicHEBLA»s, BEA (Trs, NTA%) &
XU % BREEEHE NaCl, MgSO, - 7TH,0, KC,
CaCl, - 2H,0) 2EEXRFECHEL, HFNY 5,

i) OBRERBEZZELDA Ly 7D S HERFMT
%,

iv) ZAEKTRKBICTET S,

v) 1mol/LHCI TpH 25%$ 5 (E¥ 8.0),

vi) ¥ 10 mL $o2RBREICoEL, A—-F/Lv—7T
BWE7T 5 (121°C, 20 min),

1.2.3. BERSRARBIERLIEN
) EROLVHEEBKZERL, 7y v~ GF/IC7+4
NE—THBL, HF2ER, BEONERKDED



13%9 35%TH 3,

i) ZERD 80~ 90% DIFKZE—A—IMZ 5,

iii) HERD Tris FOREH 2 KFFCHREL (BEESNh
B56), BIELEMNOHERT S,

iv) OREEFEL2ELDR by 78Hh o LERHMT 2,

V) HKTRKBRICHET 3,

vi) pHZHIET 3, RSN T 554A13 1 mol/L HCI
THET 3 (BF 8.0),

vii) 554 10 mL $o 25 BE I oEL, A—-F7L—7T
BB % (121°C, 20 min),

1.2.4. BEHE

MNK 85U aEeE s L CERALTw3, -7 1L —
79E (121°C,20 min) L7445 —k v b (SVRT 74
AH =022 pm) EFAVTHOBRET 2, WOBRE S0
ik, RES Y Y ORRE L SERERACT, 55000
WE SNSRI 10 mL FoO8ET 5, B EEHECH
Do

1.2.5. EXH IS

BHEFERIT 1.5% ORECRET 28l RAESIICNZ 5,

) TR2LEEBRFCHEL, REEMICHML, -
FIV—=TE3Fy P — N TEL, BET S,

i) AR, EP2IC 10 mL $ORBREICoEL, -t
JVL—7THET3 (121°C, 20 min),

iil) WER, HRBELEICER 1 cm OAZ L TEDIE,
fiom U Tt 2 RHERICE D 5,

1.2.6. REE RIS

Bk, EHERBANITFYTEHEEIELODERY
NEEFN TV, BEEZHRMT 2L, Fo, NEPKE
ry—Lin it AN, EHEE (150°C, 30 min) L, W&
REL-D0%R, FERERMICHERER 10 mL 20 LT 1 RG
ms s,

1.2.7. v IV THEAIEH
1.2.7.1. £&+

AR T, BELCHVWIERL Y, BEL ¥i1H
RIZEZEETHEBAL T3, KEHPHEDERIZMA ICHK
WMLTw3, THICL>THROEFTICEIDOENEL B, #
AT 3EELOBRIE, FRERT—SBIUEMY A MIC
AL,

1.2.7.2. %

IS Z Bk, EE, BAA YK (FREEEK) %
328, BRKEDKRDG AT 1/3 Herbst AT #EK%E, BiA
AVIKTISHIZ 1B~ 12 IZHERLTERHT 3,
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1.2.7.3. iEt{ER

) BRBOEH»S 1/4~1/52THEANS,

i) WA A vk (F38EEK) °E2E5T,

iil) FHRICWBEL2L, A— b Lv—7T2HREHET S
(121°C, 20 min), 2D, 1 EBENA—F 7L —7%,
—BRELBEL - 7L —77 3,

iv) B, A—bIV—THBELLBA A VK (7
ZEEK) 2E»ICMZ 5, BEKHAOE TR, +
Ik EECEREZ ) -V RUFHTITI,

1.2.7.4. ZBLS IV =0 LEROERGE

REINTV R v P 7 EHKROS CIIEELIN TV

W, L7d3o T, AERTIHIRBET 288, FICHEBROME

EMA B DI TIRRTHETCBILY Le=7 L8R (B

1 mg/L) Z{EBIL, BEHuUCHEmML Tw 3,

i) 1 mol/L M/KEftF bV 7 LA 200 mL % FhE X ¢
b,

i) BHICLVEIREDTCZBLSV2=7L05g
2T 3,

iil) BREZERETHET,

iv) 1 mol/L »iEe< pH %%+ 2 (7.8~ 8.0),

v) EEKEMZTS500mLIcT 3,

vi) A—br2ZL—=7THEL (121°C, 20 min), BZX75
WEETRET 5,

2. 38t X+
Media list (p. 214 ~ 227) &M,

3. #RUIEBROAGE

3.1, MRS, REDY, RKELE

Wiz, RUORBRBICEBIhRETEMNEINS, i
ZUH 75, vy 7TEED, RERT—FICRINE
BEMICEBEYRGHTICREET 5, REHERT 51,
DTOHAETHAME, BEXTH, &, EHEIkKEZRT
WBANCEBL TR <,

1) AR CENCHE A R LA CIBEICT 3,

i) EEBRECT, BROMEBEREHESEICHEZ
W, BRERTIE, FORBELAHBRERY P2V
TEBELTVS (O&7LV—1 7-1, 2), Mlassvei&s
AR AEBIMNET AR TRERYy F 4 v FitkoT
BEICCroBREMD Y, HL, MEELE
RuHIETIER, EXy T4 v Fick o THilasENn
50T, BT, filEDS VL B EEPICRGES,
BEET 2 MREEROR R, BHOBEOROREICL
TE#AYD, 10 mL O, X HEFELERTI,
2HEVETEOY, MEIKE HEEESEVS
Az 4, STHESOICERET S, BEREHMOBEIE, &
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AN—F—THE L cHE&HE CHlaRZREMD,
B FEREE D EIC T O 5,

i) RERBRCTHEEINBEELEATTHEEL (O
&7V —17-3,4), HHESNHREC, HlEakEi
ICHEZ MRS, BARERHAE 12 e 12 RefRSIA E L,
RUORBREDQLEZWS T 5,

iv) FMEER<TIx, 1EMEC, BEEEEBRETEETR
DWEHRAL T2, EEBSBOEAE, BEEAME,
DR BREF 2R L T3,

JRAEBYIRTIE, UTORICEET 2,

i) MEARECERIC, HHbcBUE, LR R
T3HABHS (O 7L —1 7-5), =i, Fic
LR 2EYEHEET 25805 5,

i) L L TEREEsEREL-GALRE, BEIE2HE
L,

i) HEABICHETIHEZLOKTIE, BHART OB
ICERYy T4 VT T 30ERH B,

32. ovIIVER

e YU REKIE, BEO—TEUD RS ZRETEMZ
N3, BEZFTW-o76, ELLICUTDHEICHE > T
i~ E Z AT, '

i) BEHIAR 2 RITEARIICAERL T, 20K, BE
1 mg/L D@Ly V=" L¥5M% | ~2mL &L
THL (900 mL © 3 2 — XD HE, HEKTIIR
%),

i) WBELATEFLRIE Ly P2AVT, BE2RE
LAz (O 7L —1b 7-6), ZOR, s
T1IORERELORIHEDATNREBLT 2, B,
v 79 <%€@ (Lamprothamnium) 3RIBEDIRIR M
%, x>V Y EE (Nitellopsis) \ZBREZ LD
A,

iil) RERERICTINTREEAFHETCREET S, %
BRI~ ZOA A Th S 89 2 BRI I BT 10k
REMHT 2 (BRLER ERTRIE, ERE
REDEHANXDY SR, HEWRLTHHEET
¥32),

iv) RIFRERDVHERINBIC, HIKRZHAREETS
B, TROFEKICHE->T, REKRERICRIN
AR I BT R oI A T 2 23D B,

a) ERLZABBOLEIS3~48i%, NI E
iREryey FEHALTY YRS (O 7L —+F
7-Do

b) BEEXHVT, YIVEoBEREICHEL T
ZMOBBEELMOEBRE (O 7L —F 7-8), &<
T (HERTIRTE),

c) ZBLT V== LMEWRZ I L 7B BN,
il) & FRRICHE Z3A T,

4. FREATE

NIES a2V 7 a Y COBRER, 707767 —H—
ZROVTRAIC40°C £ TP 7%, BEEFET-196°C
TREHE I 2 _REFEBEZACTT>Tw3, ¥ 7/
NITVT7DEL DO, R L BifatiEo—Hok, &
X OKRBDOBAKELEICONT, RERBRTHRAL TS
HREAEOMBEZBNT 3, £/, HHBEEOBEEEICOVL
TId Mori et al. (2002) & X U7 (2007) i 3EMl 4 S S 5,

S1FxHER

Mori, F,, Erata, M. & Watanabe, M. M. 2002. Cryopreservation of
cyanobacteria and green algae in the NIES-Collection. Microbiol.
Cult. Coll. 18: 45-55.

FR5E 2007, MATERB OB RFE. BAMEDER ¥R 23: 89-93.

4.1. BMEEDOFERT
4.1.1. #HT 36D
1) MRRRE  RHECETER D S E R IR MR,
i) b OEE UEHROEEICH TV B, BEFA DR,
iii) BASRER : o7/ N T ) T OBMEREICIE, Y
BREHTHRRLE 6% P AFLALEFL F (DMSO)
BT 5, HEB X OHLEICIE 10%DMSO % v
3, I0HIRRKBED 2 fEOBMETH 2, DMSO i1
Millex-LG 7 4 V% — CHGBIRE L TH <,
iv) 8EB LUK
DO 27V=vRyvFBLOEERECHELBESE,
@ 2mL7544Fa—7: Ho6h LU DBEEEFADD
DEGERT 2, F2—7ICIKESS, HEFE
279 LTEL,

® 7/ ur5467Y—4—:NIESaL 7 arTi
Planer Kryo 320-1.7 2fH L T\ 3,
@ Fa27—HE:10L % ML EF A JIK-S10 Z{#H
LTw3,
® KEDOEYEYF (19cm), 774 FFH, 7
SAFxFay, =7,
® M, 7v7, BEEFRE NIESaL 7> arTid
Nunc RV A—RE2—FHRAFL—-Y Ry 7 X, 8
BATYVRAI v, KBHE DR-245LM % {#
ALTw3,
@ HREREAES : DR-245LM (KEGHA®) DitkE
FMEEAL W3,
B8R : y—=<ofR TR-1 ZHHL T3,
4.1.2. FHEFIR
i) WELABEERHY, i) 25 v) DS ) —v Ry
FTIT9,



i) WELEWTREBED 251022 X)) FRL 76

EREAZ, KETHPLTEBL,

oL OKRBETFEEZ2 IV LE2mL Y 944

F 2 — 7 HIEER OB & EEITIHO

#ifa) 0.5 mL #oET 3,

BPLThHo-HEREROSmLEZMA, 7744

Fa—TER->TRAT 3,

v) EiRC 15 oEEET 5,

TRl 7)—HF =54 FFa—T%Ly L,

4y —1°C DB HAEE T 40°C £ ThiHIT2 (07

L—F+ 7-9),

vil) 70877479 —%—H (40°C) T 15 oEEFT 3,

Vi) ? 94 A F 2 —7% 707757 ) —F =0 o#EPH
KHOHL, Fav7—ic AnKEERRICBRAT
% (Of7Lr—*+ 7-10),

ix) 108, 794 4F2—T2AML—Y Ry 2 RIE
DTy 7ML, BEZEREFE (RH) IR
E35 (O7L—1t 7-11),

vi)

4.1.3. BEFIE

i) fHER% 40°CIcREL, HEMLTHL,

i) HEB#EPICT, 7794 4F 2—-THOKEBELRIC
HABETFCTLIRD, AT 2 (OR7L—F
7-12),

i) 7V —vRyFT, BELMESERE L ik
DA RBREICHE L TECRBIBL, EEEEL
DEEDDHFHETHHBEBEL BRICk->TRE3),
ZOBBEDORBERFIIBT,

4.2. JKERLRDFHRET

4.2.1. ¥HI2HD

) MORERZEMR : A B A6 2 8MM Bk 2ok, HL
BEPKEVEAR, Erey FBIXUNY I 25
TR ST, 2B EEET 5,

ii) % : Bold 3N %z,

i) MEERHEHF: F 22 /7 VY (Thorea okadae), 7
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FF R Y (T hispida) B O A X FEX 7
(Nemalionopsis tortuosa) 1213 40% DMSO % Fi\»,
AXFEXIICIE30% 2% /=L bHEHTS, Zhb
BRERED2EOBETH S, DMSOB LU XY
/ —ix Millex-LG 7 4 V¥ —CHBHE L, BEL
7 Bold 3N THRL TH 5,

MAR L US| BlEEOSA LAk,

REFIR
BWELBRZM, i) 25 iv) DBMEE 7Y —v
YFTITI,

Bold 3N #%3t ¢ DMSO % 40%,
AL, KETwmeLTs<,
2mL 7 74 4 F 2 — 7Rl EK 0.8 mL 23T
%,

iii) ~ 40%DMSO % 7 14 30% £ ¥ / — L % 0.8 mL
TOMA, 2744 F2a—-T7%2k>TRAET 5,
DMSO #MA735a, Eilic 15 H#ES 3,
4.1.2.vi) 25 ix) L RU FIETHET 5,

2% ) =% 30%

BREFIR

fHIRRE % 40°C ICBE L, iz KK THPLTEL,
I3 A4FF 2a—T7 R BERLLICEBEAAN, FTLL
Fa—7%EFs (ORTL—FT7-12), 7744 F 2—
THDOKFEDIFERICTEZ B TRNTKAKANE T,

IV = RVFT, BEbIcF 2 — 7T HOMKEEEK
50 mLELEICBL, KKTHEDLAHL Wi
40mL 2Nz, $ET 5,

EBAEEERY FTESICEDERL,

HUHF Lg% 40 mLinz, &EL, EBAREZY
Ry b TRLICEY B,
BEZHLOREEBDOA-7-ZA7 7 221l L,
WEOEEFMFTHEET 5,
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IV. MEDIA PREPARATION, SUBCULTURE AND CRYOPRESERVATION

1. How to prepare stock
solutions and media

1.1. Stock solutions

Media are generally composed of three types of
components; macronutrients, trace metals, and vitamins.
For convenience we recommend to prepare stock solutions
of these components. Stock solutions of trace metals and
vitamins are prepared at extremely low concentrations, and
therefore required dilution steps. The following methods are
currently used at the NIES-Collection.

1.1.1. Macronutrients

Prepare stock solutions of individual macronutrients
separately at a concentration of 10 mg/mL, and store them
in a refrigerator (5°C).

1.1.2. Trace metals
These elements are prepared as either separate stock
solutions or mixed stock solutions.

1.1.2.1. Separate stock solutions
Prepare stock solutions of individual metals separately at
concentrations of 1-10 mg/mL, and store in a refrigerator (5°C).

1.1.2.2. Mixed stock solution

i) Prepare each metal solution as for the separate stock
solutions shown in 1.1.2.1

ii) Add approximately 80% of the final volume of
distilled water in a beaker.

iii) First, dissolve the required amount of Na,EDTA,
while stirring, if applicable.

iv) Add the required volume of each trace metal solution
one at a time, while stirring.

v) Adjust to the final volume by adding distilled water,
and store in a refrigerator (5°C).

1.1.3. Vitamins

Vitamins requirement is in majority fulfilled with three
vitamins; vitamin B,,, biotin, and thiamine HCI. Therefore,
most of the media contain only these three vitamins.
However, several media contain additional vitamins.

1.1.3.1. Vitamin B,,, biotin, and thiamine HCI
i) Prepare 0.1 mg/mL solutions of vitamin B, and
biotin and a 10 mg/mL solution of thiamine HCI.

Disperse 1 mL of each solution into a separate micro-
tube, and store in a freezer at —20°C.

ii) Thaw and dilute the vitamin solution to 1/100 to
prepare stock solutions of 1 pg/mL vitamin B, or
biotin, and a stock solution of 100 ug/mL thiamine
HCI. Store in a refrigerator (5°C).

1.1.3.2. Other vitamins

Additional vitamins are added to some media as a
mixture. We recommend to prepare a large volume of mixed
stock solutions at once.

i) Prepare each vitamin solution at concentrations of
0.1-1.0 mg/mL. (Store these original solutions in a
freezer at —20°C, if needed.)

ii) Add approximately 80% of the required volume of
distilled water in a beaker.

iii) Add the required volume of each vitamin solution
one at a time, while stirring.

iv) Adjust to the final volume by adding distilled water.

v) Dispense 10 mL of the vitamin mixture into several
vessels, and store in a refrigerator (5°C) for use or in
a freezer (-20°C) for storage.

1.2. Media preparation

Two categories of media are usually used; synthetic
and enriched. The former is used for maintenance of
all freshwater algal cultures and some marine ones and
the latter for most marine ones. Most of the media are
dispensed to test tubes and autoclaved before use, whereas
some media should be filter sterilized.

1.2.1. Synthetic medium for freshwater algae

i) Add approximately 80-90% of the required volume
of distilled water to a beaker.

i) Dissolve appropriate quantities of buffers such as
Tris (hydroxymethyl) aminomethane (known as
Tris), glycylglycine, HEPES, TAPS, Bicine, or MES
(if required), while stirring.

iii) Add the appropriate nutrients from previously
prepared stock solutions, while stirring.

iv) Adjust to the final volume by adding distilled water.

v) Check and adjust pH as specified in the media list
with either 1 mol/L HCI or 1 mol/L NaOH (if buffers
are used) or with either 0.1 mol/L HC1 or 0.1 mol/L
NaOH (if no buffers are used).

vi) Dispense 10 mL of medium into each test tube (18



x 150mm) and sterilize by autoclaving (121°C, 20
min).

1.2.2. Synthetic medium for marine algae

i) Add approximately 80% of the required volume of
distilled water to a beaker.

i) Dissolve appropriate quantities of Tris, nitrilotriacetic
acid (known as NTA) and major salts such as NaCl,
MgSO, - 7TH,0, KClI and CaCl, - 2H,0, while stirring.

iii) Add the other nutrients from previously prepared
stock solutions.

iv) Adjust to the final volume by adding distilled water.

v) Check and adjust pH with lmol/L HCI, if pH is
specified in the media list. (usually pH 8.0)

vi) Dispense 10 mL of medium into each test tube and
sterilize by autoclaving (121°C, 20 min).

1.2.3. Enriched seawater medium

i) Collect offshore seawater free from pollution, and
remove particulate matter by filtering through
Whatman GF/C filters.

if) Check salinity. (Usually salinity of offshore seawater
is 35%o)

ili) Add approximately 80-90% of the required volume
of seawater to a beaker.

iv) Dissolve appropriate quantities of Tris (if required).

v) Add the appropriate nutrients from previously
prepared stock solutions.

vi) Adjust to the final volume by adding the filtered
seawater.

vii) Check and adjust the pH to 8.0 with 1 mol/L HCI if
required.

viii) Dispense 10 mL of medium into each test tube and
sterilize by autoclaving (121°C, 20 min).

1.2.4. Filter sterilization

MNK medium should be filter sterilized by using a
filter apparatus with a filter (Millipore 0.22 um), which is
previously autoclaved (121°C, 20 min). Then, the medium
is dispensed into previously sterilized test tubes by using a
sterilized syringe or dispenser under aseptic conditions.

1.2.5. Agar slants
Agar is usually added at a concentration of 1.5% after
liquid medium has been prepared, and before autoclaving.
i) Add the appropriate quantities of agar to the liquid
medium and heat by autoclaving or on a hot plate.
ii) After melting, quickly dispense 10 mL of agar
medium into each test tube and sterilize by
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autoclaving (121°C, 20 min).

iii) After sterilization, lay the test tubes down with the
upper part of the tubes elevated on a rod (1 cm ¢),
and cool to form agar slants.

1.2.6. Medium for protozoa

These media contain organic matter to encourage
multiplication of bacteria as a food source for protozoa. For
media containing wheat or rice grains, these cereals should
be sterilized by dry heat (150°C, 30 min) in advance, and
kept in a cool place. For use, one grain of cereal is added to
10 mL of medium.

1.2.7. Medium for Charales
1.2.7.1. Soils

Black soil, river sand, leaf mould, and garden lime used
in the NIES-Collection are purchased from garden centers,
whereas bottom mud from paddy fields, reservoirs, and
ponds is collected by us. Soil quality influences the growth
of Charales to a greater or lesser degree. Please refer to the
media list and individual strain data for soil composition.

1.2.7.2. Water
Freshwater strains: Deionized water (or distilled water).
Brackish water strains: one-third to one-half diluted 1/3
Herbst ASW, i.e. the original medium is diluted to one-third
to one-half with deionized water (or distilled water).

1.2.7.3. Soil water medium

i) Put appropriate soil into a glass vessel up to one-
quarter to one-fifth.

ii) Dampen the soil with deionized water (or distilled
water).

iii) Cover the glass vessel with a plastic cap or aluminum
foil, and autoclave it twice (121°C, 20 min, overnight
cooling down, and again 121°C, 20 min).

iv) After the vessel has cooled down to room
temperature, pour sterilized water (see 1.2.7.2 Water)
into the glass vessel carefully (do not disturb the
soil). When you make media for unialgal strains, use
a clean bench (or a clean room) for this process.

1.2.7.4. Germanium dioxide solution

Germanium dioxide solution especially discourages the
growth of diatoms. To suppress the growth of undesired
diatoms, add germanium dioxide solution (1 mg/L GeO,) to
the media.

i) Boil 200 mL NaOH solution (1 mol/L).

ii) Add 0.5 g GeO, to the boiling NaOH solution very
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carefully.

iii) Cool down to room temperature.

iv) Check the pH and adjust to 7.8-8.0 with 1 mol/L
HClL.

v) Adjust to 500 mL by adding deionized water (or
distilled water).

vi) Autoclave (121°C, 20 min).

2. Media list (3E#tU R R)

2.1. Media for freshwater, terrestrial, hot spring
and salt water algae

(kEE, B4, BRRE, BKERSAIEH)

Media indicated with asterisks (*) are available for
distribution. Reference numbers are shown in parentheses
after medium names.

(* yEBETRE R B b2 T, HEHICBE T 5 BB 2 A O
BOAHy aRIZRLT,)

1. AAF-6*

Prepare as for AF-61) medium but adjust to pH 5.5-5.8.
1) See AF-6

2. Acid-CSi/5*

Dilute CSi medium with distilled water to one-fifth. Adjust
to pH 3 with sulfuric acid.

3. AF-6* (338) '
NaNO, 14 mg

adjusted to 6.6.

4. AF-6/2*

AF-6Y medium is diluted with distilled water to one-half.

1) See AF-6

5. AFAC*

To 100 mL AF-6" medium add 20 mg sodium acetate.

1) SeeAF-6

6. Allen* (11, 883)

NH,NO, 22 mg
MgSO, - 7H,0 3 mg
KH,PO, 1 mg
K,HPO, 05 mg
Ca(Cl, - 2H,0 1 mg
CaCOy? 1 mg
Fe-citrate 02 mg
Citric acid 02 mg
Biotin 02 pg
Thiamine HCI 1 ng
Vitamin By 0.1 pg
Vitamin B, 0.1 pg
Trace metals? 0.5 mL
Distilled water 99.5 mL
pH 6.6»

1) In the NIES-Collection, CaCO; is removed and PIV
metals are used instead of Trace metals.
2) In the NIES-Collection, 40 mg MES is added and pH is

(NH,),S0, 132 mg
KH,PO, 27.2 mg
MgSO, - TH,0 24.6 mg
CaCl, - 2H,0 7.4 mg
Allen metals? 001 mL
Distilled water 99.9 mL
pH 2.5?

1) See Allen metals

2) pH is adjusted to 2.5 with 0.5 mol/L H,SO,.

7. BBM (33)

NaNO, 25 mg
KH,PO, 17.5 mg
K,HPO, 10 mg
MgSO, - 7H,0 75 mg
CaCl, - 2H,0 2.5 mg
NaCl 2.5 mg
KOH 3.1 mg
FeSO, - TH,0O 0.498 mg
H;BO; 1.142 mg
ZnSO, - TH,0 0.882 mg
MnCl, - 7H,0 0.144 mg
MoO, 0071 mg
CuSO, - 5H,0 0.157 mg
Co(NOy), * 6H,0 0.049 mg
Na,EDTA 5 mg
Distilled water 100 mL
8.BG-11*

NaNO;, 150 mg
K,HPO, - 3H,0 4 mg
MnSO, - 7H,O 4 mg
CaCl, - 2H,0 7.5 mg
Citric acid 3.6 mg



Ferric ammonium citrate 06 mg
Na,EDTA-Mg 0.1 mg
Na,CO, 2 mg
Trace metal mix A5 + CoV 0.1 mg
Agar 1.5 g
Distilled water 999 mL
pH 7.4

1) See Trace metal mix As + Co

9. C* (208)

Ca(NOy), - 4H,0 15 mg
KNO, 10 mg
B-Na,glycerophosphate - SH,0O 5 mg
MgSO, - TH,O 4 mg
Vitamin B, 001 pug
Biotin 001 pg
Thiamine HCI 1 ug
PIV metals? 03 mL
Tris (hydroxymethyl) aminomathane 50 mg
Distilled water 99.7 mL
pH7.5

Add 1.5 g agar to 100 mL of medium to give a solid
medium.

1) See PIV metals

10. C + 10% Seawater (N. Tezuka, unpubl.)
C) medium with 10% filtered seawater.

1) SeeC

11.C/6G

Mix 1 volume of CY medium and 5 volumes of Lake Nojiri
water (sterilized through GF/F filter, and store at 5°C).

1) SeeC

12. CA* (221)

Ca(NO,), - 4H,0 2 mg
KNO; 10 mg
NH,/NO;, 5 mg
B-Na,glycerophosphate - 5SH,0O 3 mg
MgSO, - TH,O 2 mg
Vitamin B, 001 pg
Biotin 0.01 pg
Thiamine HCI 1 ne
PIV metals? 0.1 mL

Fe (as EDTA; 1:1 molar)? 0.1 mg
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HEPES ‘ 40 mg
Distilled water 99.9 mL
pH7.2

1) See PIV metals
2) See Fe (as EDTA; 1:1 molar)

13. CAM*

CAD medium with pH adjusted to 6.5 by buffering with
MES instead of HEPES.

1) See CA

14. Carefoot* (41)

NaNO; 2477 mg
CaCl, - 2H,0 1.1 mg
MgSO, - 7TH,0 47 mg
K,HPO, 09 mg
KH,PO, 23 mg
NaCl 1.5 mg
PIV metals? 0.5 mL
Distilled water 99.5 mL
pH7.5

In the NIES-Collection, 0.02 pg vitamin B,,, 0.02 pg biotin
and 2 pg thiamine HCI are added to this medium.

1) See PIV metals

15. CB*

To CY medium add Bicine instead of Tris (hydroxymethyl)
aminomethane, and adjust pH to 9.0.

1) SeeC

16. CB-V*

Make B-VY medium with C? medium.
1) SeeB-V

2) SeeC

17. CC (215)

CD medium with pH adjusted to 3.0 by buffering with
1,2,3,4-cyclopentane tetracarboxylic acid instead of Tris
(hydroxymethyl) aminomethane.

1) SeeC

18. CSi*
Ch medium with pH adjusted to 7.0 by buffering with
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50 mg HEPES instead of Tris (hydroxymethyl) amino-  Na,SiO; - 9H,0 14 mg
methane. Thereafter, 10 mg Na,SiO; - 9H,0 is added. FeCl; - 6H,0 0.1 mg
CaCl, - 2H,0 75 mg
D SeeC Vitamin B, 005 pg
. Biotin 005 g
19. CSi + Cu Thiamine HCI 10 ug
To 100 mL CSiV medium add 0.25 mg CuSO, - 5H,0 and DY trace metal solution 0.1 mL
100 mg agar. Distilled water 999 mL
H 6.
1) SeeCSi pH 6.8

1) See DY trace metal solution
20. CSi/5*

Dilute CSi» medium with distilled water to 1/5. 25. HUT" (207)

. KHzP 04 2 mg
D SeeCSi MgSO, - TH,0 25 mg
Sodi t 4
21. CT* (1039) odium acetate 0 me
Potassium citrate 4 mg
C) medium with pH adjusted to 8.2 by buffering with 40  Polypeptone 60 mg
mg TAPS instead of Tris (hydroxymethyl) aminomethane. Yeast extract 40 mg
Vitamin B, 0.05 g
D SeeC Thiamine HC 0.04 mg
Distilled water 100 mL
.CYT*
22.C pH 6.4

To 100 mL CP medi dd 10 t extract and 200
° fecium a 0 mg yeast extract an Add 150 mg agar to 100 mL of medium to give a semi-solid

mg tryptone. medium.
1) SeeC

26. M-11* (120, 1087)
23. DH + Fe (LI. Brown, unpubl.) NaNO, 10 me
D stock medium? 5 mL  K,HPO, 1 mg
HEPES 0.12 mg  MgSO,-7H,0 75 mg
FeCl; - 6H,0 114 mg CaCl, - 2H,0 4 mg
Distilled water 95 mL  Na,CO; 3 mg
pH 8.24 — 8.26 FeSO, - 7TH,0 0.1 mg
After autoclaving, keep in room temperature overnight. g:;zz:;:zo 1 Og'l Eﬁ
Next day, adjust pH to 7.5-7.6 and add 1.5 g agar. pH 8.0

1) See D stock medium
27. MA* (211)

%
24.DY-V Ca(NO,), - 4H,0 5 mg
MES 20 mg KNO, 10 mg
MgSO, - 7TH,0 5 mg NaNO, 5 mg
KCl 03 mg Na,SO, 4 mg
NH,CI1 027 mg MgCl, - 6H,0O 5 mg
NaNO; 2 mg B-Na,glycerophosphate - SH,0 10 mg
B-Na,glycerophosphate - 5H,0 022 mg  NaEDTA-2H,0 05 mg
H3;BO, 0.08 mg  FeCl;- 6H,0 0.05 mg

Na,EDTA - 2H,0 08 mg  MnCl-4H,0 05 mg



ZnCl, 0.05
CoCl, - 6H,0 0.5
Na,MoQ, - 2H,0 0.08
H;BO; 2
Bicine 50
Distilled water 100
pH 8.6

28. MAF-6*

To 100 mL of AF-6" medium add 10 mg glucose and 10 mg

sodium acetate.

1) See AF-6

29. M-Allen*

(NH,)SO, 262
KH,PO, 54
CaCl, - 2H,0 14
A2 trace elements stock solution! 0.2
Distilled water 99.4
pH 2.5%

After autoclaving, add 0.4 mL of A2 Fe stock solution?

(filter-sterilized).

1) See A2 trace elements stock solution

2) pH is adjusted to 2.5 with 0.5 mol/L H,SO,.
3) See A2 Fe stock solution

Indicated as “MA” medium in reference.

30. M-Allen (+ U)*

To 100 mL M-Allen" medium add 50 mg uracil.

1) See M-Allen

31. MBM* (215)

KNO, 25
MgSO, - 7TH,0 7.5
K,HPO, 7.5
KH,PO, 17.5
NaCl 2.5
CaCl, - 2H,0 1
Fe solution! 0.1
A, solution? 0.1
Agar 1.5
Distilled water 99.8
pH 6.0

mg
mg
mg
mg
mg
mL

mg
mg
mg

mg
mL
mL

mg
mg
mg
mg
mg
mg
mL

1) See Fe solution.
2) See A; solution.

Indicated as “Modified Bristol medium” in reference.

32. M Chu No. 10* (47)

Ca(NO»), - 4H,0
KH,PO,

MgSO, - TH,0
Na,CO,

Na,SiO; - 9H,0
HCI (1 mol/L)Y
Na,EDTA - 2H,0
FeCl; - 6H,0O
H;BO,

MnCl, - 4H,0
(NH4)sMo,0,4 - 4H,0
Vitamin B,,
Thiamine HCI
Biotin

Distilled water

0.62
25
2
25

0.025

0.2
0.1

0.248
0.139

0.1
1
0.1
0.1
100
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mg
mg
mg

mg
mL
mg
mg
mg
mg
mg

1T

ng

ug
mL

1) In the NIES-Collection, pH is adjusted to 7.6 with

1 mol/L HCL

33. MDM* (1013)

KNO,

MgSO, - TH,0
K,HPO,

NaCl

CaCl, - 2H,0
Fe solution?
A; solution?
Agar

Distilled water
pH 8.0

1) See Fe solution
2) See A solution

34. MG* (210)

Ca(NO3), - 4H,0

KNO;,

B-Na,glycerophosphate - 5SH,O
MgSO, - TH,0

Vitamin B,

Biotin

Thiamine HCI

PIV metals?

100
25
25
10

0.1
0.1

1.5
99.8

10

0.01
0.01

0.1

mg
mg
mg

P BERE

mg
mg
mg
mg
ng
ng

ng
mL
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Fe (as EDTA; 1:1 molar)? 0.1 mL Vitamin B, 002 pg
HEPES 40 mg Thiamine HCI 2 ng
Distilled water 99.8 mL  Biotin 002 pg
pH 7.2 Glycylglycine 10 mg

Distilled water 100 mL

1) See PIV metals

H 7.2
2) See Fe (as EDTA; 1:1 molar) P

1) See PIV metals

35. MGM
. . . MW/5*
MG medium with pH adjusted to 6.5 by buffering with 39 /
MES instead of HEPES. MWD medium is diluted with distilled water to 1/5.
1) See MG 1) See MW
36. Modified acetate medium (mAC) (672) 40. N-Free*
To 100 mL AF-6" medium, add 40 mg glucose, yeast  NaCl 7 mg
extract, tryptone, and sodium acetate. MgSO, - TH,0 38 mg
CaCl, - 2H,0 10.6 mg
AF-
D) SeeAF-6 K,HPO, 60 mg
ops Fez(SO4)3 . 6H20 1 mg

37. Modified M-1 (mM-1) (194) Na,EDTA - 2H,0 07 mg
CaClz . 2H20 0.5 mg H3B03 0.3 mg
NaNO, 2.5 mg  MnSO, - 4H,0Y 0.2 mg
NH4C1 05 mg N32M04 . 2H2O 0.8 mg
CaSO, - 2H,0 04 mg ZnS0O, - TH,0 003 mg
MgSO4 . 7H20 0.5 mg CuSO4 ‘ 5H20 8 ug
Na,SiO; - 9H,0 0.2 mg CoCl, - 6H,0 3.7 ng
Fe (as EDTA; 1:1 molar)? 25 mL Agar 1.5 g
mM-1 Trace elements? 0.1 mL Distilled water 100 mL
K,HPO, 696 mg pH 7.5
KH,P 266.

HPO, 665 M& ) I the NIES-Colletion, 0.2 mg MnSO, - 4H,0 is
Distilled water 74.9 mL replaced by 0.22 me MnSO. - SHLO
pH5.1-523 P yh.esme 47 Ot
1) See Fe (as EDTA; 1:1 molar) 41.0* (215, 880)
2) See mM-1 Trace elements Glucose 100 mg

Tryptone 100 mg
%
38. MW" (794) Yeast extract 100 mg
Urea 085 mg Beef extract? 50 mg
NaNO; 0.17 mg Agar 150 mg
NH,Cl1 0.042 mg Distilled water 100 mL
0,), - 4H,0
(C::g\:) s)2 2 1(1) zi 1) Inthe NIES-Collection, beef extract is removed.
3 : “ : ”

CaCl, - 2H,0 1.4 mg Indicated as “Ochromonas medium” in reference.
KNO; 1 mg R
KHCO, 0.9 mg 42.P 35* (211)
B-Na,glycerophosphate - 5H,0 2 mg NH,NO; 10 mg
MgSO4 . 7H20 1.5 mg MgSO4 . 7H20 4 mg

PIV metals? 0.05 mL KCl 5 mg
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CaCl, - 2H,0 74 mg Distilled water 99.8 mL
-Na,gl hosphate - 5H,0 5
P ?zg yeeropriosphate ? me 1) See Hutner’s trace elements
Sodium acetate 100 mg
Vitamin B, 001 png
47. Tre* \
Biotin 001 pg re* (215, 880)
Thiamine HCI 1 ne To 100 mL MBMD medium add 1 g proteose peptone and
PIV metals! 03 mL 2 g glucose.
Tltis .(hydroxymethyl) aminomethane 50 mg 1) See MBM
Distilled water 99.7 mL . “ . C
Indicated as “Trebouxia medium” in reference.
pH 8.0
1) See PIVmetals 48. URO* (364, 558)
. NH,NO; 05 mg
43. Pro” (215, 880) B-Na,glycerophosphate - 5H,O 04 mg
To 100 mL MBMP medium add 100 mg proteose peptone. MgSO, - TH,0 1 mg
. 1
1) See MBM CaCl, - 2H,0 mg
Indicated as “Proteose medium” in reference kel 01 me
S HTO edi elerence. Thiamine HCI 1 ng
Vitamin B,, 001 pg
. SOT*
44.S0T" (684) Biotin 001 pg
NaHCO, 1.68 g Fe-EDTA 0.05 mg
K,HPO, 50 mg PIV metals? 0.1 mL
NaNO, 250 mg Distilled water 999 mL
K,SO, 100 mg pH 7.52
Il:I/Iag(;lO TH.0 128 Zz 1) See PIV metals
4" 2 . . .
2 ted to 7.5 with 0.1 mol/L HCL.
CaCl, - 2H,0 4 mg ) pH is adjusted to 7.5 wi mo
FeSO, - TH,0O 1 mg
49. URO-H*
Na,EDTA - 2H,0 8 mg 9. UR
As solution? 0.1 mL To 100 mL UROY medium add 40 mg HEPES.
Distilled water 999 mL 1) See URO
1) See As solution
50. URO-T*

45.SW (768) To 100 mL UROY medium add 50 mg Tris (hydroxymethyl)

Put a small amount of dried soil into a test tube and add  aminomathane.

20 mL distilled water. 1) See URO

46. TAP 51.VT* (772, 882)

gl{éfl. 2H,0 4(5) 1 " camoy),-4H,0 1178 mg
aCly - 2H, ) me B-Na,glycerophosphate - SH,0 5 mg

MgSO, - 7TH,0 10 mg MgSO, - TH,0 4 mg

K,HPO, 9 mg ot 5 mg

KH,PO, 603 mg  minB, 001 pg

Hutner’s trace elements? 0.1 mL Biotin 0.01 pg

Acetic acid 0.1 mL i .

Tris (hydroxymethyl) aminomethane 242 mg Thiamine HCI : o

PIV metals? 03 mL
Agat s . metals

Glycylglycine 50 mg
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Distilled water 99.7 mL

pH 7.5
1) See PIV metals

52. VTAC* (655)
To 100 mL VTV medium add 20 mg sodium acetate.
1) See VT

53. VTYT (215)

To 100 mL VTP medium add 10 mg yeast extract and 20
mg tryptone.

1) SeeVT

54. W (1036)

Ca(NO»), - 4H,0 10 mg
KNO, 1 mg
MgSO, - 7TH,0 1.5 mg
B-Na,glycerophosphate - SH,O 2 mg
Urea 1.7 mg
Thiamine HCl 0.2 ug
Vitamin B, 0.002 pg
Biotin 0.002 png
PIV metals? 0.05 mL
Glycylglycine : 10 mg
Distilled water 99.95 mL
pH7.5

1) See PIV metals

2.2. Media for marine and brackish water
microalgae

(BES L URKERTRAEH)

Media indicated with asterisks (*) are available for
distribution. Reference numbers are shown in parentheses
after medium names.

(* pERE L2 R T, KB T 2 SORE S 2 554 0
BOHy aRITRLTz,)

55. BESM*

Make diluted seawater by mixing 27.5 mL seawater and
70 mL distilled water. Make ESM" medium by using this
diluted seawater instead of original seawater.

1) See ESM

56. BESM 2*

Make diluted seawater by mixing 47.5 mL seawater and
50 mL distilled water. Make ESMY medium by using this
diluted seawater instead of original seawater.

1) See ESM

57. ESM* (721)

NaNO; 12 mg
K,HPO, 05 mg
Vitamin B, 0.1 ug
Biotin 0.1 ug
Thiamine HCI 10 ng
Fe-EDTA 25.9 ug
Mn-EDTA 332 pg
Tris (hydroxymethyl) aminomethane 100 mg
Soil extract? 25 mL
Seawater 975 mL
pH 8.0

The amount of Soil extract depends on the quality of the
soil. In the NIES-Collection, Soil extract was reduced from
5 mL to 2.5 mL after 2002.

Add 1.5 g agar to 100 mL of medium to give a solid
medium.

1) See Soil extract

58. ESM2*

Prepare as for 100 mL ESMD medium with 95.5 mL instead
of 97.5 mL seawater and with 5 mL instead of 2.5 mL Soil
extract?.

1) See ESM
2) See Soil extract

59. f/2* (119)

NaNO; 75 mg
NaH,PO, - 2H,0 06 mg
Vitamin B, 0.05 g
Biotin 005 pg
Thiamine HCI 10 ug
Na,SiO; - 9H,0 1 mg
{/2 metals? 0.1 mL
Seawater 999 mL

1) See /2 metals
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60. f/2 + NH,CI* 1) In the NIES-Collection, Na,SiO; is replaced by
Nazsi03 * 9H20.

1) ;
To 100 mL f/2V medium add 2.67 mg NH,CL. 2) See mIMR trace metals

1) Seef2
65. MKM (1013)
61. IMK KNO, 75 mg
Into 100 mL seawater dissolve 21 mg powder medium of  KH,PO, 2.5 mg
Daigo IMK (Nihon Pharmaceutical Co., Ltd.). MgSO, - TH,0 2 mg
In the NIES-Collection, IMK medium is used after  Fe-citrate 250 ug
autoclaving (121°C, 20 min). Agar 1.5 g
Seawater 50 mL
62. M-ASP7 (1058) Distilled water 50 mL
NTA 7 mg .
NaCl 25 o 66. MNK* (617)
MgSO, - 7TH,0O 900 mg NaNO; 2 mg
KCl 70 mg K,HPO, 0.1 mg
CaCl, - 2H,0 30 mg Na,HPO, - 12H,0 0.028 mg
NaNO, 5 mg Vitamin B, 0.015 pg
NaH,PO, - 2H,0 2 mg Biotin 0015 pg
Vitamin B, 0.1 ug Thiamine HCI 2 ug
Vitamin mix S,V 1 mL CoSO, - TH,0 012 ,pg
Na,SiO; - 9H,0 1 mg  ZnSO,- 7H,0 024 pg
Py metals? 3 mL  MnCl, - 4H,0 0.9 ng
Tris (hydroxymethyl) aminomethane 100 mg CuSO, - SH,0 0.006 g
Distilled water 96 mL Na,SeO, 0.003 g
pH 8.0 Na,MoO, - 2H,0 007 pg
1) See Vitamin mix S, Na,EDTA - 2H,0 037 ne
2) See Py metals Fe-EDTA 26 HE
Mn-EDTA 33 ng
Seawater - 100 mL

63. MF
Vitamins should be added at the end of the preparation. This

2V medium with Na,SiO; - 9H,0 replaced by 1 mL Soil  medium should not be autoclaved but filter-sterilized.
extract? and adjusted to pH 8.0 by buffering with 100 mg

Tris (hydroxymethyl) aminomethane. 67. PRO-99*

1) Seefl2 NaH,PO, - 2H,0 3 mg

2) See Soil extract NH,CI 428 mg
PRO-99 trace metals? 0.01 mL

64. mIMR* (modified IMR) (759) Seawater 100 mL

KNO, 126 mg 1) See PRO-99 trace metals

Na,SiO;V 0.61 mg 68. WESM*

mIMR trace metals? 0.1 mL

Make diluted seawater by mixing 87.5 mL seawater and

Thiami 20 . .

Vi:;nﬁl::; 1 He 10 mL distilled water. Make ESM" medium by using this
.. 12 HE diluted seawater instead of seawater.

Biotin 0.1 ug

Seawater 100 mL 1) See ESM
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2.3. Bacteria-free check media for freshwater  Trypticase 50 mg

algae Yeast extract 5 mg
WK EES =

(B ERBARERESI) . . 1) In the NIES-Collection, ASP 7 is replaced by f/2
Reference numbers are shown in parentheses after medium

medium. See /2.
names.

i 1 = ¥ ®Bohy IR LT,
(RT3 XRS5 R EOR 7 AR 7z) 76. MM 23 ( M. Tatewaki, pers. comm.)

69. B-1 (222) NaCl 18 g
Appropriate medium 100 mL MgSO, - 7H,0 500 mg
Proteose peptone 100 m Kl 60 mg
pep & NaNO, 100 mg
CaCl, - 2H,0 36.7 mg
70. B-l (222
(222) K,HPO, 6 mg
Appropriate medium 100 mL  Sucrose 400 mg
Yeast extract 500 mg  PII metalsV 2 mL
FeCl:; : 6H20 48 ug
71. B-ll (222) Thiamine HCI 10 ng
Appropriate medium 100 mL BfOtm. 01 pe
Vitamin B, 02 pg
Peptone 500 mg .
Beef extract 300 m C-Source Mix IT? b mL
& Tris (hydroxymethyl) aminomethane 100 mg
Distilled water 97 mL
. BV
72.B-IV (222) pH 8.0
gfggsimte medium :88 2; 1) See PII metals
- ix II
Peptone ' 100 mg 2) See C-Source Mix
7.STP*
73. B-V (222) 77. ST (771)
NaN 20
Appropriate medium 100 mL KaHPO 8 ) Zg
Sodium acetate 50 mg r &
Sodium glutamate 50 mg
Glucose 50 mg
Glucose 20 mg
Tryptone 50 mg .
Veast extract 30 m Glycine 10 mg
cast extrac & D.L-Alanine 10 mg
74.YT (215) Vita@in mix 89 0.1 mL
Trypticase 20 mg
Appropriate medium 100 mL  Yeast autolysate? 20 mg
Yeast extract 100 mg Sucrose 100 mg
Tryptone 200 mg  Soil extract? 5 mL
Sea water 80 mL
2.4. Bacteria-free check media for marine algae Distilled water 15 mL
(BERSAREREIEN) pH 7.5
Ref h i h i
n:r:;:nce numbers are shown in parentheses after medium 1) In the NIES-Collection, Vitamin mix 8 is replaced by

Vitamin mix S;. See Vitamin mix S;.

2) In the NIES-Collection, yeast autolysate is replaced by
yeast extract.

3) See Soil extract

(Bl 2 UMB S 2 HEMADRD A v AR L 12,)

75.Bf/2 (1129)
ASP 7Y 100 mL
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2.5. Trace metals, vitamin mixtures and soil 82. C-Source Mix II* (M. Tatewaki, pers. comm.)
extracts (HEEE, E9IVEBR L1TESHR)

Glyci 100 m,
Media indicated with asterisks (*) are available for ycme. &
o . D,L-Alanine 100 mg
distribution. Reference numbers are shown in parentheses .
f di L-Aspargine 100 mg
after medium names. .
_ Sodium acetate - 3H,0Y 200 m
(- SHTRAHIE TS, ST 5B LA O 2 200 m§
B0y ARKRL ) L-Glutamic acid 200 mg
Distilled water 100 mL

78. A2 Fe stock solution*
1) In the NIES-Collection, 200 mg sodium acetate - 3H,0

. 700 . .
E(?Cj;? 621-11\12 400 zi is replaced by 120 mg sodium acetate, anhydrous.
.. )

Distilled water 00 mL 83. D stock medium (42)

Sterilize by passing through a Millipore filter (0.22 pum). NTA 02 g
- D trace mix! 1 mL

79. A2 trace element stock solution FeCl, - 6H,0 058 mg

H3;BO, 285 mg CaSO, - 2H,0 120 mg

MnCl, - 4H,0 180 mg MgSO, - 7TH,0O 200 mg

ZnCl, 105 mg NaCl 16 mg

Na,MoO, - 2H,0 39 mg KNO, 200 mg

CoCl, - 6H,0 4 mg NaNQO;, 14 g

CuCl, - 2H,0 43 mg Na,HPO,? 220 mg

Distilled water 100 mL Distilled water 99 mL

1) See D trace mix

80. A; solution* (195
s (195) 2) In the NIES-Collection, 220 mg Na,HPO, is replacedy

H;BO, 286 mg by 550 mg Na,HPO,- 12H,0.

MnSO, - 7H,0P 250 mg

ZnS0O, - TH,0 222 mg 84. D trace mix (42)

CuSO, - 5H,0 79 mg

Na,MoO, - 2H,0 21 mg EAOHSCOHZ.SO“ \ 005 mL

Distilled water 100 mL @ mS0,HO 28 mg
ZnS0O, - TH,0O 50 mg

1) In the NIES-Collection, 250 mg MnSO, - 7H,0 is  H;BO, 50 mg

replaced by 217 mg MnSO, - 5H,0. CuSO, - 5H,0 25 mg

Na,MoO, - 2H,0 25 mg

81. Allen metals* (11) CoCl, - 6H,0 45 mg

Fe_EDTA 30.16 g Distilled water 100 mL

MnCl, - 4H,0 1.79 g 1) In the NIES-Collection, 228 mg MnSO, - H,O is

H;BO; 2.86 g replaced by 349 mg MnSO, - 5H,0.

ZnSO, - TH,0 220 mg

CuSO, - 5H,0 79 mg 85. DY trace metal solution*

(NH,)gMo;0y - 4H,0 130 mg oL 4m,0 20 mg

NH,VO, 23 mg

Distilled water 100 mL ZnSO, - TH,0 4 me
CoCl, - 6H,0 08 mg

In the NIES-Collection, Allen metals are used after dilution ~ Na,MoO, - 6H,0" 2 mg

with distilled water to 1/1000. Na;VO, 02 mg

H,SeO, 02 mg
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Distilled water

1) In the NIES-Collection, Na,MoO, - 6H,0 is replaced

by NazMOO4 : 2H20.

86. Fe (as EDTA; 1:1 molar)* (770)

Fe(NH,),(SO,), - 6H,0
NazEDTA * 2H20
Distilled water

1 mL of this solution contains 0.1 mg Fe.

87. Fe solution (215)

FCSO4 * 7H20
Distilled water
Conc - H,SO,Y

1) 2 drops/500 mL (Ref. 215)

88. f/2 metals* (119)

Na,EDTA - 2H,0
FeCl,; - 6H,0
CoSO, - 7TH,0
ZnS0O, - TH,0O
MnCl, - 4H,0
CuS0O, - 5H,0
Na,MoO, - 2H,0
Distilled water

89. Hutner’s trace elements

Na,EDTA - 2H,0
ZnSO, - TH,0

H,BO,

MnCl, - 4H,0

FeSO, - 7TH,O

CoCl, - 6H,0

CuSO, 5SH,0
(NH,)sMo0;0,, - 4H,0
Distilled water

Adjust the pH to 6.5-6.8 with KOH (~1.6 g). Store the

solution in a refrigerator (5°C). The solution should have
turned to violet color before use. This process takes a while

and is necessary.

90. mIMR trace metals*

FCC13 . 6H20
MnSO, - 4H,0

100

mL

70.2 mg
66 mg
100 mL
200 mg
100 mL
0.026 mLD
440 mg
316 mg
1.2 mg
2.1 mg
18 mg
0.7 mg
0.7 mg
100 mL
5 g
2.2 g
1.14 g
506 mg
499 mg
161 mg
157 mg
110 mg
100 mL

100
85.5

mg
mg

ZnSO, - TH,0 25
Na,MoO, - 2H,0 13
CoCl, - 6H,0 0.4
CuSO, - 5H,0 04
Na,SeO, 0.173
Na,EDTAD 600
Distilled water 100

mg
mg
mg
mg
mg
mg
mL

1) In the NIES-Collection, Na,EDTA is replaced by

NazEDTA * 2H20.

91. mM-1 Trace elements (194)

CuSO, - SH,0 10
MnCl, - 7TH,0 10
Br (1 mol/L solution) 0.01
ZnS0O, - TH,0 10
CoCl, - 6H,0 5
BaCl, - 2H,0 1
H;BO, 10
FeCl; - 6H,0 10
Na,MoOQ, - 2H,0 5
Distilled water 100

Indicated as “Trace elements” in reference.

92. mTYGM-9*

Pre-solution

K,HPO, 0.28
KH,PO, 40
Casein Digest 0.2
Yeast extract 0.1
NaCl 0.75
Mucin, gastric 0.2
Distilled water 97

mg
mg
mL
mg
mg
mg
mg
mg
mg

mL

Sterilize Pre-solution by autoclaving (121°C, 15 min), add
aseptically 3 mL horse serum and 50 uL 10% Tween 80
dissolved in absolute ethanol (both filter-sterilized). Keep in

a cool place.

93. P Il metals* (769)

Na,EDTA - 2H,0 100
H;BO, 114
FeCl; - 6H,0 4.9
MnSQO, - 4H,0 16.4
ZnSO, - TH,0O 2.2
CoSO, - 7TH,0 480
Distilled water 100

mg
mg
mg
mg
mg

ug



94. P IV metals* (772)

Na,EDTA - 2H,0 100 mg
FeCl, - 6H,0 19.6 mg
MnCl, - 4H,0 3.6 mg
ZnCl,P 2.2 mg
CoCl, - 6H,0 04 mg
Na,MoO, - 2H,0 025 mg
Distilled water 100 mL

1) In the NIES-Collection, ZnCl, is replaced by ZnSO,
7H,0.

95. Py metals (1058)

Na,EDTA - 2H,0 100 mg
H,BO, 113 mg
FeCl; - 6H,0 6.3 mg
CoSO, * TH,0O 0.093 mg
ZnS0O, - TH,0 466 mg
MnCl, - 4H,0 32 mg
Distilled water 100 mL
96. PRO-99 trace metals*

Na,EDTA - 2H,0 0.145 mg
FeCl; - 6H,0 0422 mg
ZnSQ, - 7TH,0 29 mg
CoCl, - 6H,0 1.3 mg
MnCl, - 4H,0 1.3 mg
Na,MoO, - 2H,0 085 mg
Na,SeO; 0.173 mg
NiCl, - 6H,0 036 mg
Distilled water 100 mL

97. Soil extract (771)

To 1000 mL distilled water add 200 mL of soil (soil
from undisturbed deciduous woodland is best) and heat
by autoclaving for 1 h at 105°C. When cool, heat by
autoclaving for 1 h at 105°C again. Pass the supernatant
through a GF/C filter and Celite, and then pass the filtrate
through a GF/F filter. Adjust to 1000 mL by adding distilled
water. Dispense 10 mL of the final filtrate into each test

tube and sterilize by autoclaving for 20 min at 121°C. Keep
in a cool place.

98. Trace metal mix Ag + Co*

H3BO3 286 mg
MnCl, - 4H,0 181 mg
ZnSO, - TH,O 222 mg
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Na,MoO, - 2H,0 39 mg
CuSO, - SH,0 79 mg
Co(NO;),-6H,0 49 mg
Distilled water 100 mL

99. Vitamin mix S; (769)

Thiamine HCI 5 mg
Nicotinic acid 1 mg
Calcium pantothenate 1 mg
p-Aminobenzoic acid 0.1 mg
Biotin 001 mg
Inositol 50 mg
Folic acid 0.02 mg
Thymine 30 mg
Distilled water 100 mL

2.6. Media for protozoa

(FREEYAE)

Media indicated with asterisks (*) are available for
distribution. Reference numbers are shown in parentheses
after medium names.

(x FEEE R R T, HEHUICBE T A N E TR A D
“BOAHy aWITRLT,)

100. ESM + mTYGM-9 + Rice

Beforehand, sterilize polished rice by dry heating (150°C,
30 min). Keep in a cool place. For use, add 500 uL
mTYGM-9Y and a grain of sterile rice to 10 mL ESM?
medium.

1) See mTYGM-9
2) See ESM

101. f/2 + mTYGM-9 + Rice

Beforehand, sterilize polished rice by dry heating (150°C,
30 min). Keep in a cool place. For use, add 500 pL
mTYGM-9D and a grain of sterile rice to 10 mL /22
medium.

1) See mTYGM-9
2) Seef’2
102. /2 + Wheat

Beforehand, sterilize wheat grains by dry heating (150°C,
30 min). Keep in a cool place. For use, add a grain of sterile
wheat to 10 mL /2D medium.

1) Seef/2
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103. LE

L solution: White part of lettuce is dried at 90°C for 16-18
h without scorching; 300 mg of the dried lettuce is added to
100 mL boiling water (9:1 distilled water to tap water) and
boiled for 30 min, while stirring. The supernatant is passed
through cotton wool.

E solution: 300 mg of crushed yolk of hardboiled egg is
added to 100 mL water (9:1 distilled water to tap water) and
boiled for 30 min, while stirring. The supernatant is passed
through cotton wool.

Equal quantities of L and E solutions are mixed. The pH is
adjusted to 6.8—7.0 with 1 mol/L NaOH, and 100 mL of the
solution is dispensed into each 200-mL Erlenmeyer flask
and sterilized by autoclaving (121°C, 15 min).

104. SUY* (621)

Prepare as for 100 mL UROY medium with seawater instead
of distilled water. Add 10 mg yeast extract and 20 mg
tryptone.

Indicated as " URO-YT " in reference.
1) See URO

105. SUY 1/10* (522)

Prepare as for 100 mL UROY medium with seawater
instead of distilled water. Add 1 mg yeast extract and 2 mg

tryptone.

Indicated as " URO-1/10 YT " in reference.
1) See URO

106. SUY 1/10 + mTYGM-9 + Rice

Beforehand, sterilize polished rice by dry heat (150°C,
30 min). Keep in a cool place. For use, add 500 pL
mTYGM-9Y and a grain of sterile rice to 10 mL SUY 1/10?
medium.

1) See mTYGM-9
2) SeeSUY 1/10
107. SUY 1/10 + Wheat

Beforehand, sterilize wheat grains by dry heating (150°C,
30 min). Keep in a cool place. For use, add a grain of sterile
wheat to 10 mL SUY 1/10Y medium.

1) See SUY 1/10

108. URO + Wheat

Beforehand, sterilize wheat grains by dry heating (150°C,
30 min). Keep in a cool place. For use, add a grain of sterile
wheat to 10 mL UROYD medium.

1) See URO

109. UYTS + Rice

Prepare as for 100 mL UROY medium with 99.2 mL instead
of 99.9 mL distilled water. Adjust to pH 7.5 with 0.1 mol/L
HCI, and add 10 mg yeast extract, 20 mg tryptone and 0.3
ml horse serum (UYTS medium).

Beforehand, sterilize polished rice by dry heating (150°C,
30 min). Keep in a cool place. For use, add a grain of sterile
rice to 10 mL UYTS medium.

1) See URO

2.7. Media for freshwater red algae

(K EERTE PRI )

Media indicated with asterisks (*) are available for
distribution. Reference numbers are shown in parentheses
after medium names.

(* AR R T, BEHbIcBEY B UGB B 2 A D
#BoHy aNIZRmLIz,)

110. Bold 3N*

NaNO, 75 mg
CaCl, - 2H,0 2.5 mg
MgSO, - TH,0 7.5 mg
K,HPO, 7.5 mg
KH,PO,D 17.5 mg
NaCl 2.5 mg
Vitamin B,,? 0.015 png
PIV metals 0.6 mL
Soil extract? 4 mL
Distilled water 95.4 mL

1) In the NIES-Collection, the amount of KH,PO, is
reduced from 17.5 mg to 10.5 mg.

2) In the NIES-Collection, the amount of vitamin B,; is
increased from 0.015 pg to 0.02 pg.

3) See Soil extract

2.8. Media for Charales
(v IV RIS
111. mSWC-2 (Modified SWC-2) (788)

Put leaf mould into a glass vessel to make a thin bottom
layer, and add river sand onto the bottom layer up to one-



quarter to one-fifth from the bottom. Add a pinch of garden
lime to the river sand before use.

Dampen the soil with deionized water (or distilled water).
Cover the glass vessel with a plastic cap or aluminum foil,
and autoclave it twice with overnight rest in between (121°C,
20 min). After cooling the mixture to room temperature,
pour sterilized deionized water (or sterilized distilled water)
into it carefully (so as not to disturb the soil). In the case of
brackish water strains, deionized water is replaced by about
one-third-diluted Herbst artificial seawater (1/3 Herbst
ASW).

112. SWC-1 (788)

Put leaf mould into a glass vessel to make a thin bottom
layer, and add black soil onto the bottom layer up to one-
quarter to one-fifth from the bottom.

Dampen the soil with deionized water (or distilled water).
Cover the glass vessel with a plastic cap or aluminum foil,
and autoclave it twice with overnight rest in between (121°C,
20 min). After cooling the mixture to room temperature,
pour sterilized deionized water (or sterilized distilled water)
into it carefully (so as not to disturb the soil).

113. SWCN-1

Put bottom mud from a paddy field into a glass vessel up
to one-quarter to one-fifth from the bottom. Dampen the
mud with deionized water (or distilled water). Cover the
glass vessel or jar with a plastic cap or aluminum foil, and
autoclave it twice with overnight rest in between (121°C, 20
min). After cooling the mixture to room temperature, pour
sterilized deionized water (or sterilized distilled water) into
it carefully (so as not to disturb the soil).

114. SWCN-2

Put leaf mould into a glass vessel to make a thin bottom
layer, and add a mixture of black soil and river sand onto
the bottom layer up to one-quarter to one-fifth from the
bottom. Dampen the soil with deionized water (or distilled
water). Cover the glass vessel or jar with a plastic cap or
aluminum foil, and autoclave it twice with overnight rest in
between (121°C, 20 min). After cooling the mixture to room
temperature, pour sterilized deionized water (or sterilized
distilled water) into it carefully (so as not to disturb the
soil). In the case of brackish water strains, deionized water
is replaced by about one-third-diluted Herbst artificial
seawater (1/3 Herbst ASW).
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115. SWCN-3

Put a mixture of black soil and bottom mud from a paddy
field into a glass vessel up to one-quarter to one-fifth from
the bottom. Dampen the soil with deionized water (or
distilled water). Cover the glass vessel or jar with a plastic
cap or aluminum foil, and autoclave it twice with overnight
rest in between (121°C, 20 min). After cooling the mixture
to room temperature, pour sterilized deionized water (or
sterilized distilled water) into it carefully (so as not to
disturb the soil).

116. 1/3 Herbst ASW* (726)

NaCl 3 mg
KCIY 81.4 mg
CaCL,h 132 mg
MgSO,P 660 mg
NaHCO;b 504 mg
Distilled water 100 mL

1) In the NIES-Collection, the amount of KCl is reduced
from 81.4 mg to 80.0 mg, 132 mg CaCl, is replaced by
172 mg CaCl, - 2H,0, 660 mg MgSO, is replaced by
1.35 g MgSO, - 7TH,0, and the amount of NaHCO; is
reduced from 504 mg to 49.5 mg.

3. Subculture methods

3.1. Microalgae, protozoa, and freshwater red
algae

You will receive the culture strains in a screw-cap test tube.
Slightly loosen the screw cap and keep the test tube in an
appropriate place, as indicated in individual strain data.
If you want to maintain the culture strain, please transfer
the culture into fresh medium according to the following
methods.

i) Before you receive the strains, prepare the appropriate
medium according to the media list.

ii) Adapt the fresh medium to the culturing temperature.

iii) Transfer an appropriate quantity of cell suspension
to the fresh medium by an aseptic technique. In the
NIES-Collection, we transfer cell suspensions by using
a sterilized pipette with a cotton plug (Plate 7-1, 2).
Agitate the culture liquid by pipetting if cells settle
out or become attached to the container when you are
sucking up the cell suspension. In the case of cells such
as those of Chattonella, which are weak and lack cell-
coverings, gently suck up a concentrated part of the
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cell suspension without agitating to prevent breakage
of the cells during the pipetting. The quantity of cell
suspension differs with the species and the condition of
the strain: to 10 mL fresh medium, we usually transfer
1 or 2 drops of cell suspension for small strains that
grow well, whereas we use 4 or 5 drops for large strains
and sparse cultures. In the case of agar slants, scratch
a mass of cells off the surface of the agar with a sterile
platinum loop and spread it on a fresh agar slant.

iv) Incubate the culture at the temperature and light
conditions indicated in the individual strain data (Plate
7-3, 4). The light-dark cycle should be 12 h light: 12
h dark. The screw cap on the tube should be slightly
loosened. Transfer to new medium at the intervals
indicated in the individual strain data (sometimes shorter
or longer depends on your laboratory conditions).

v) In the NIES-Collection, we visually check the cultures
every week and when needed with a microscope. If
the culture does not grow well, we transfer again, and
sometimes test other media and light conditions.

For heterotrophic strains, pay attention to the following
points.

i) Some strains need cereal grain or other algae as food
sources added to each medium during transfer (Plate
7-5). Others need algae multiplied in advance, in
accordance with individual strain data.

ii) Incubation of these strains does not need light, except
in the case of cultures that contain algae as food.

iii) Always agitate the culture liquid by pipetting before
transferring. In the case of adherent strains, strong
pipetting is needed.

3.2. Charales

You will receive several pieces of thallus. As soon as you
receive them, transplant them into fresh culture media
according to the following methods.

i) Prepare appropriate culture media before you
receive the strains. Add 1 to 2 mL of germanium
dioxide solution (1 mg/L) to a 900-mL glass vessel,
each containing fresh medium. For unialgal strains,
germanium solution is not necessary.

ii) Inoculate individual thalli gently into soil in a glass
vessel by using a bamboo skewer or tweezers (Plate
7-6). Make sure that one or more nodes of the thallus
(root bulbils in the case of Lamprothamnium, stellate
bulbils in the case of Nitellopsis) are embedded into the

soil.

iii) Incubate transplanted cultures at the temperature and
light conditions indicated in the strain data. About 2
weeks after the transplantation, the thalli should start to
grow. (You may place the cultures near a window in the
laboratory, provided that the cultures are not exposed to
direct sunlight or extremely high or low temperatures.)

iv) Transfer into new media at the intervals suggested in
the strain data, by using the following methods.

a) Cut 3 or 4 apical internodes from a well-developed
thallus with scissors or tweezers (Plate 7-7).

b) Remove microalgae from the surface of each
piece with a paintbrush (Plate 7-8) and rinse with
deionized water (or distilled water). (For unialgal
strains this process is not necessary.)

¢) Inoculate the rinsed pieces into a fresh medium as
described in ii) to iii).

4. Methods of cryopreservation

A two-step freezing protocol is used in the NIES Collection:
algal culture is cooled to —40°C by a programmable freezer
and then cooled rapidly to —196°C in liquid nitrogen.
Most cyanobacterial strains, some strains of green and red
microalgae, and some strains of freshwater red algae are
cryopreserved by the methods described in 4.1 and 4.2.
Detailed methods for microalgae are also explained in Mori
et al. (2002) and Mori (2007).
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4.1. Cryopreservation of microalgae

4.1.1. Materials and instruments

i) Culture: late log or early stationary phase cultures.

il) Medium: appropriate sterile medium for each strain.

iii) Cryoprotectant: 6% dimethyl sulfoxide (DMSO) for
cyanobacterial strains, and 10% DMSO for green and
red algal strains dissolved in the appropriate media.
These concentrations are double the final concentration.
DMSO is previously sterilized by filtering through an
alcohol-stable filter (Millex-LG).

iv) Laminar-flow cabinet and materials for aseptic
treatment.

v) Cryovials: 2-mL presterilized polypropylene cryovials,
pre-labeled with the strain number and date.



vi) Programmable freezer (e.g. Planer Kryo 320-1.7 is used
in the NIES-Collection).

vii) Liquid nitrogen Dewar vessel: 10-L wide-neck Dewar
vessel (Shuttle Drum JIK-S10).

viii) Long forceps (19 cm), cryogloves, a cryoapron, and
goggles.

ix) Nunc polycarbonate storage boxes, 8-decker stainless-
steel racks, a liquid nitrogen tank (Taiyo Nippon Sanso
DR-245LM; vapor phase).

x) Water bath (e.g. As-One-Corp. Thermal Robo TR-1).

4.1.2. Freezing

i) The processes ii)-iv) should be done under aseptic
conditions.

i) Dilute the cryoprotectant with appropriate medium to
obtain double the final concentration, and cool it on ice.

iii) Dispense 0.5 mL of cell suspension (late log or early
stationary phase culture) into each labeled 2-mL-
cryovial.

iv) Add 0.5 mL of the cryoprotectant (diluted and cooled)
to each cryovial and mix well.

v) Leave the cryovials at room temperature for 15 min.

vi) Place the cryovials in a programmable freezer (Plate
7-9), and start cooling at —1°C/min to —40°C.

vii) Hold the cryovials in the programmable freezer at —-40°C
for 15 min.

viii) Transfer the cryovials rapidly to the Dewar vessel
containing liquid nitrogen (Plate 7-10).

ix) After 1 h, transfer the cryovials in the Dewar vessel
to a storage box and place the box on a stainless-steel
rack set in the vapor phase of liquid nitrogen in a liquid
nitrogen tank (Plate 7-11).

4.1.3. Thawing

i) Preheat a water bath to 40°C.

ii) Shake the cryovials well in the water bath until the last
ice crystal in the cryovials has melted (Plate 7-12).

iii) Under aseptic conditions transfer the contents of the
cryovials into test tubes each containing fresh liquid
medium. Incubate under dim light for a few days
(depending on the strain), and transfer to ordinary
culture conditions as suggested in the strain data.

4.2. Cryopreservation of freshwater red algae

4.2.1. Materials and instruments

i) Culture: several thalli cultured for at least 2 weeks after
the last transplantation. If a thallus is large, cut it into
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small pieces with scissors or tweezers, and culture for
more than 2 weeks (for recovery), before use.

il) Medium: sterile Bold 3N medium.

ili) Cryoprotectant: 40% dimethyl sulfoxide (DMSO) for
cryopreservation of Thorea okadae, T. hispida, and
Nemalionopsis tortuosa; and 30% methanol for N.
tortuosa. These concentrations are double of the final
ones. DMSO and methanol are previously sterilized by
filtration through an alcohol-stable filter (Millex-LG),
and dissolved in sterile Bold 3N medium.

iv) Instruments: same as the instruments for microalgae.

4.2.2. Freezing

i) Dilute the cryoprotectant (DMSO or methanol) with
medium to obtain double the final concentrations (40%
or 30%, respectively), and cool it on ice.

ii) Dispense a 0.8 mL aliquot of culture into each of the
cryovials.

iii) Add 0.8 mL of 40% DMSO or 30% methanol to ii), and
mix well. In the case of DMSO, leave the cryovials at
room temperature for 15 min.

iv) Then same as 4.1.2 vi) to ix).

4.2.3. Thawing

i) Preheat a water bath to 40°C, and cool appropriate
amount of medium in ice water.

ii) Shake the cryovials well in the water bath, and transfer
the cryovials into ice water just before the last ice
crystals have begun melting.

ili) Transfer the contents of the cryovials quickly into
50-mL centrifuge tubes, add 40 mL of cold medium,
and leave the tubes until the thalli have settled to the
bottom.

iv) Remove the supernatant with a pipette.

v) Add 40 mL of cold medium again, and again remove
the supernatant with a pipette after the thalli have
settled.

vi) Transfer the thalli into 60 mL of fresh media in 100-mL
conical flasks, and incubate under the culture conditions
suggested in the strain data.

vii) All manipulations from iii) to vi) should be done under
aseptic conditions.



