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SUMMARY

I .Title

The collection of bacterial strain from specific environments

II .Purpose

Extremophiles are valuable resource for exploitation of novel biotechnological
processes and constitute unique models for investigations on biological
adaptation to extreme conditions. Also, extremophiles are an unique source of
enzymes with interesting biotechnological properties. Moreover, expremophiles
are used for basic biological research areas such as evolution, physiology
genetics and ecology. In here, we isolated 3,000 strains of psychrophiles (from
aggregates, sediment and symbionts) and thermophiles from Lake Baikal and
neighboring hot springs. The enzyme activitivites, such as phosphatase, lipase,
protease activity, of these isolated strains will be analyzed for further
biotechnological purposes. All isolated bacteria from extreme environments in
the lakes will be brought to Korea and stocked in and used for further works of

bioactive materials, food industry, environmental industry.

II.contents

More than 3,000 strains of psychrophilic, oligotrophic and thermophilic bacteria
were isolated from water column, sediment, spongia and hot spring of Lake
Baikal. After isolaion, each strain was tested the enzymatic activities, such as
phosphatase, protease and lipase. Also we select 274 strains, and analyze their
16S-rDNA sequence. And deposit strains in microbial genomics & application

cenetr.

IV.Results

1. Isolation of bacteria and enzyme activity

From Lake Baikal and near area, 3,000 strains of psychrophilic, oligotrophic
and thermophilic bacteria were isolated and their protease, lipase, and
phosphatase activities were tested.



2.16S-rDNA sequencing of isolated strains.

The 16S rDNA sequencing of the 274 bacterial strains, which have high
enzymatic activities, was carried out. By these results, 83 strains belong to
Pseudomonas, 31 strains to Bacillus, 25 strains to Brevundimonas.

And Acinetobacter, Actinobacterium , Afipia genosp, Arthrobacter, Bosea,
Chlorella, Chryseobacterium, Delftia, Drinking water bacterium , Escherichia,
Enhydrobacter, Escherichia, Flavobacterium, Lysobacter, Mesorhizobium,
Methylobacterium, Mycobacterium, Nocardioides, Novosphingobium, Oxalobacter
, Planococcu, Rhodococcus, Serratia, Sphingobacterium, Stenotrophomonas,
Alcaligenes, Comamonas, Corymebacterium, Geobacillus, Janthinobacterium,
Microbacterium, Paracoccus, Sphingomonas, Oxalobacter, Nocardiodies were
identified.

3.Isolation of PHAs - degradable bacteria.

Psychrotrophic bacteria that could degrade recalcitrant polycyclic aromatic
hydrocarbon, phenanthrene were screened from the sediment samples collected in
Lake Baikal, Russia. Among 70 phenanthrene-degrading isolates, 7 strains that
showed the higher phenanthrene-degradation rates were identified by 16S rDNA
sequence analysis. Gram positive rod-shaped strain P25, Rhodococcus
erythropolis showed the highest growth and degradation rate at 15°C. It could
remove 26.0% of 100 mg 1 of phenanthrene after 20 days of incubation at 15°C,
higher than the degradations at 5 and 25°C. Surfactant addition was tested to
enhance the phenanthrene degradation by R. erythropolis P25. Brij 30 and Triton
X-100 inhibited the phenanthrene degradation in all concentrations of surfactant
tested, but Tween 80 stimulated the phenanthrene degradation by R. erythropolis
P25, especially in low concentrations of surfactant. When 20 CMC of Tween 80
was added, this strain could degrade 38.0% of 100 mg 1! of phenanthrene after
12 days of incubation at 15°C. This psychrotrophic phenanthrene-degrading
bacterium can be a candidate for the bioremediation of polycyclic hydrocarbon
contamination in cool areas.

4. Physiological test
To scrutinize the physiological diversity by BIOLOG microplate, the carbon
source utilization patterns of 168 strains of oligotrophic bacteria and 132

strains of psychrotrophic bacteria isolated from Lake Baikal during 2000
2002 were investigated. Eighty-six percent (56 strains) of oxidase test



positive group (GN-NENT group) and 89% (92 strains) of oxidase test
negative group (GN-ENT group) among oligotrophic bacteria, and 82% (85
strains) of oxidase test negative group among psychrotrophic bacteria were
able to utilize a-D-glucose as a sole—carbon-source, and 93% (26 strains)
of oxidase test positive group among psychrotrophic bacteria were able to
utilize bromosuccinic acid as a sole—carbon-source. However, most strains
except few oligotrophic bacteria with oxidase test negative group were not
able to utilize a-D-lactose as a sole-carbon-source. Most dominant genus
among 300 strains was Pseudomonas (49 strains). Other dominant genera
were belonged to Salmonella, Serratia, Buttiauxella, Pantoea, Yersinia,
Brevundimonas, Hydrogenophaga, Photorhabdus, Sphingomonas, and
Xenorhabdus. Our results by BIOLOG identification system were able to
provide basic data to determine community-level carbon source utilization
patterns and to accomplish the efficient and reliable identification for
microbial community structure in Lake Baikal.
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FIGURE
Fig.1. Microphotograph of typical aggregated bacteria.

Fig. 2. Vertical profile of total bacterial numbers in Lake Baikal on August
2000(eft) and on April 2001 (right).

Fig. 3. Distribution of bacterial communities in free—living (left) and
aggregated bacteria (right) at Lake Baikal on August, 2000 .

Fig. 4. Distribution of bacterial communities in free—living (left) and
aggregated bacteria(right) at Lake Baikal on April, 2001

Fig. 5. Submerging the media for aggregated bacteria retrieving. This
system was developed by Prof. Ahn.

Fig. 6. The procedure for extraction of DNA

Fig. 7. Carbon utilization patterns of oligotrophic bacteria (103 strains) of
oxidase test negative group (GN—ENT group) by BIOLOG system isolated
from Lake Baikal from September to December, 2000 and from January to
July, 2002.

Fig. 8. Carbon utilization patterns of oligotrophic bacteria (65 strains) of
oxidase test positive group (GN—NENT group) by BIOLOG system isolated
from Lake Baikal from September to December, 2000 and from January to
July, 2002.

Fig. 9. Carbon utilization patterns of psychrotrophic bacteria (104 strains)
of oxidase test negative group (GN—ENT group) by BIOLOG system
isolated from Lake Baikal from January to December, 2002.

Fig. 10. Carbon utilization patterns of psychrotrophic bacteria (28
strains)of oxidase test positive group (GN-NENT group) by BIOLOG
system isolated from Lake Baikal from January to December, 2002.

Fig. 11. The dendrogram of oligotrophic and psychrotrophic bacteria
isolated from Lake Baikal during 2000 ~ 2002.
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Fig. 12. Growth curves of P12 strain with different C source.

Fig. 13. Degradation of phenanthrene by bacterial strains.

Fig. 14. Degradation of phenanthrene by Rhodococcus erythropolis P25

at different concentration of glucose.

Fig. 15. Effects of addition of nitrate sources on phenanthrenen biodegradation
by Rhodococcus erythropolis P25.

Fig. 16. Degradation of phenanthrene by Rhodococcus erythropolis P25 at
different temperature.

Fig. 17. Effects of addition of surfactants on phenanthrenen biodegradation by
Rhodococcus erythropolis P25. A—Brij 30, B—Triton X100, C—Tween 80

Fig 18. Locality map of the sampling area at Kotelnikovsky, Khakusy, an
Zmeinaya hot springs,Lake Baikal, Siberia, Russia..

Fig. 19. Transmission electron micrographs of bacteria from the thermal water
of Kotelnikovsky (A) and Khakusy (B) hot springs. Microorganisms obtained
directly from the natural samples were characterized by extracellular

amorphous mineral particles (marked by arrows).
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1. vpo]ZzojA e SAAF ] ¥4

Z Ao} vlo| A oA s 7)o BG AT aggregatesol] FFE AT FAFZ
£ FISH (fluorescent in situ hybridization) o2 ¥a EA3H0. ZARYS
Eubacteria®)| £3t= Al©3 class Proteobacteria®l &3te Al¥ % a-, B-, v
-group¥} Cytophaga — Flavobacterium group, L& i Plancktomycetes®Ath. H}o]
Z3 oA JElE aggregates®] A A 25 Figld Zoh olxd I+ AHA
A AT ARGEL AT F RAHAE T3 FUIES £ U= ot
A, 222 microcolonyE ©|FH YAE AA W= HEE UE Y
EHATY & 02~32x10°%cells - ml ' AR 0w, FH0] AALFE HA
At} (Fig. 2). Aggregatesd] H&3 AlFe BEHAdd M2 4] FoJd
7tk s, MASFY HAE 04~ 33x10%cells - ml o]tk FAlTFol o
Eubacteria 9] 8] &2 BEFA79 A9 523~74.1%, aggregatesol] F&3 Ao
396~66.1%2 FHATRT FRATAX 1 v &o] @gon, A9 THT=E
A A= BH{FAHTI aggregatesol]l H2A3 AT #ITERI UE YHLE
el th (Fig. 3). AT #3729 24 4% AE E{AF} aggregateso] ¥
e Ao FAFEY G2 53, 4 BmelA ¥stste A4S & F IH
(Fig. 3, 4). &, #HATY A%, 0, 10m A& B - group? V- groupol $33}F3L

2 groupE 9 vl &) WA EAFE nd BEE B, 25mollA L v o
#4dtd  a-group, B -group, Y -group, Cytophaga - Flavobacterium group,
Plancktomycetes group®] ©°}d other Eubacteria’} $d3l+ 3¢S Yepd QbdH
aggregates®l] H&3 AT A$E 0m® 10m FAA= FAIE Eubacterial
group® BH]&o] ¥gtoen 25m, 50m oA B - group® Y - groupe] 3% S35}
o, 100 mel A& B - group©], 250 m FA A E v -groupo] "¢ =2 H]&E YE
Wl

ol oA 26m £ AEEFAE] 717 Bol EAstE XoE HAR o] A
71 482 a B A A7 0, 10m FAHANAM 2tz 15 19pg- £ AL, Bm
ol g 31pg- 2712 YEHHN T, 2 o8 FANME A AEHX ¥
53] Al #3872 AEZFaE] 2HE AE 25m FAHNA 43 H3
T Ao e} AEEFIE] EFAAFAA MAFTHE AFde T AT
o Wzt 2HT BHo] d= Ao FAHJT E aggregatesol] FES A
< 100 mol A = B - group®], 250 mell A& v - groupel 4 st ALE EAAHA
ol A3 BB T aggregatesol] H-Z3F Aol GHE Ho|FAA L AX =

dofo e du

£
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Fig.l. Microphotograph of typical aggregated bacteria.

The number of total free-living bacteria

Total numbers of free-living bacteria
(X105 cells - mI'1)

(X106 cells - mr1)
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Fig. 2. Vertical profile of total bacterial numbers in Lake Baikal on August 2000(left)
and on April 2001 (right).
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Fig. 3. Distribution of bacterial communities in free-living (left) and aggregated
bacteria (right) at Lake Baikal on August, 2000 (ALF=Proteobacteria a-group,
BET=Proteobacteria B-group, GAM=Protecbacteria Y~group, F=Cytophaga- Flavobac
terium group, PLA=Plancktomycetes, OTHERS=Unknown-eubacteria group)
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Fig. 4. Distribution of bacterial communities in free-living (left) and aggregated
bacteria(right) at Lake Baikal on April, 2001 (ALF=Proteobacteria a-group,
BET=Protecbacteria B-group, GAM=Proteobacteria Y-group, CF=Cytophaga-Flavobac
terium group, PLA=Plancktomycetes, OTHERS=Unknown-eubacteria group)
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Aggregates®l] 5 2}3}
A AR, 276 F of
Zo] AA HE Aoy, F WA= sv}bel AlFo] microcolonyE ol FH A
o FANHYUM 2 aggregatesE FAdE Ao AAT F Uvh £ AT
Hlo]Z 3 o A= aggregatesol] F23 Aol ZV|dE tyd Aol FEAHX

Ae g 27MNE M S Aok A
Hol7b APHAAA B s -3

X}

2L
lo 2 & ol E

Al Zko] A tol uwhEl Meol7t XY= 1 aggregates’t AF LR JAHEA 4 £3F
B3z Aol o3 100m FAANAME B-groupel 250m FAHAME v-
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groupe] $73te] AR GFAE v Fopt Aoz AR L, RHA
FHE A9 ge AsdLe v,

2. RAE — A=E WAE GF9 AA

olg|dt Ay AT AR N2 BioH, EHAdIdE % u] A o]
EANE 7FsAde] wie =tk HAZ 28t FEAEAGA PAES] H5Aw
(free-living bacteria)= EH’*}OE 3]-91 oy, 9o 4743 3F AT (aggregated bacteria)
AEL MAES T8t 98 AS Falgd.

3
2|

oft L
Mo ru

HE r'_u

3. A9 ndx ez 3= FAY AR R H§

Hlo]lZ s A S AEsl ol AODC Wz AF #AsAE 10° cells - ml*

F&d Bisict. & W% AL 10° CFUs - ml'e] 20 233ich. =, wjgd] =

83 ANge B9 1710mlol B3t o|widt Alg9] A7 A gdsta 71EA ol =2 v
RAES 248 9,1° AQAE ioltt &, ARE AFsIe £ dixd + doy,
dynamic 34| ¥W3le S5 FHE e, F9 dixAgol e AT 7IHES MEsteof
gteh o3k %@Ei A Aol vAE HEA mediaZ o] &3t T2 o FAd
194- 1043 =3 XA 353t Wolth (Fig. 5).

Fig. 5. Submerging the media for aggregated bacteria retrieving. This system was developed by
Prof. Ahn,

4. AZ A9 ol&

AL Add ARH o o] 88 wol JUATF HA 2o, A el HEF wo] we
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A FA ZAE A Yolx HBZ, ul¢ &t} 53 dEsd EF £3 AT
A, AGANA A3E dtefol R AL AFY o] JHAI w$ = A=, vlo|H
Zo|A BEst Aol Eudt= ALA polymerase EHAMTE PCRY A& 7FsAol &
Zol,

5. A& AH9 o] &

W2 38 Ajlfo] BH|dE A E biotechnologydl ol €% 4 Ut} (Cowan, 199%). &
72l Ao] Tag polymeraseo|™, 1 ¢ v}t 1L 47 AgF o2 o] &5 n Yt}

HRBES &5 3 FUE&EAFY 4 ool T2 FHE WA dEH(Wackett
et al. 2004). REHTH AAHANA, A} 0] de AT AL AN 2 A
F A% == ZAH /1A H¥ TS A= £83 Fdol dH(Rodriguez et
al. 1992, del Giorgio et al 1997, Creach et al 2003). =3 3<EX vjFES a4
A= v§ gggto]l 8182 vl dti(Ward & Cockson 1972, Loginova et al,
1976, Zviaginsteva & Ritriuk 1976, Warth 1978). &<¥A ©uw|RAE<] lipaset}
lecithinase (phospholipase C)9} #2 WAl A EE 259 Aud 3734 wd
T 2Edo] 98 A w o} (Zviagintseva & Pitriuk 1976, Robb & Clark 1999).
SEA HAEdA FAHE g fac A AT AEEA AF E8HD
UHCowan 1995, Lee et al 1999). A& A& AAsleE AT 89S 2ASHE
AL 394 PREY AA =7 VTR oly wAEC] AsEF whdA
o H&E st YA W oldE Fed W$ Ttk Hol@ 3gE,
AANA 7Hd 23(1,637Tm) olrte 7HE L AFHAE, F& Aot gF @3l
ARt drk. 3070 ojde] 2HEIE o] wiolZd 4 At At Ao o
HFi9] ol 2349 F8F EAo] 1960 dthol 28 & EHoZ FHEHA
ZAhE vp glow, Fa o|2AEE g XAd wE oE& EFIIH
(Tkachuk & Tolstikhin 1963, Lomonosov & Volkova 1963). ulolZd Ao ¢4
T 2HFol ESAEE FAEY #Ho U 2AE F Aol A Fook o] Fo
A (Namsaraev et al 2000). HolZtd &3¢ 231 thet 383, dn|dsts,
P FESH EAL A9 olFoAH &*x vt AEVIHY Sr(ZEEF)|
S 53 aragonite7} HAF QO™ Tazaki $(2001)& o= Alolxulg Elole] #%
. EFol o gke e ol AEWEVE HUGYR A wk itk
Imekhtenove} Kartushin(1993)2 ulolZt 34 A 9] et YA3F H o &4
FE FA3E vl glom £3] Kotelnikovsky &3S B3 nlojzt dAote] 223 oj
o 23 F 80T o9 L2 29 ES U¥2 Y Busddy. =T
& F4 =7 120 ~ 130 mg 1791 Na-F-HCO; EFlel &359& 2o B
Arh. FEES Ba 5 47 032¢ 1 & 002 g 1 4ok Khakusy &
Na-HCO; Blglel 542 Bgon, dBEE 05 ~ 10 g1 A3, £& 40

R

flo O uit Mz o

A

1o
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=

~ 46TC9 HYE RYG}. =3 o)M= @Eo] A&H9Urh. Zmeinaya <
Na-HCO3-SO; Elgolgon, & A TAEGD, 98EEE 10 ~ 25 mg 119

< @S Bt
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H 3y adtigsd g U d4
A1d A &

Hlo] A3 = Zo] 636km, WY 79%m, WA 3% 15008 A2 EE 2A ot
BEERAA GMZd AAJE TFE, FEAo dFdA A AR & S5
HAFAol 163Tm, AFFL 2200m°2A AA F53 7Hed o= Aot &
T o 80%E AA L A& W ot A AA gl tiEsiA e oF 22%E €2
F& AABFL ok (Miyazaki, 1997). 59 FHEE 43m7HA ol 22 A FFelA
T ARS 3542 A oy AT Adiglel MR AAFAZE S04 EA
FEAoZ odda Yok

a2y, veld e Fe3AdA g s Bioln, A 23 1 A
o A elnt. o] AFAE o]z 3 FGA 2, AL, NFLF AdE £

g ).
A 24 A QL 9y
1. ZA04 A

ZAHE 20029 10€%E 20041 9€7h%] ulolzde &, HAE, sponge L hot
springg WAo2 gt 1AdEdE | wtolZ FZAAM 0~ 1L600m7HA 9
#® pAdN EARE ASSAT vlolze) H4EA AUEE  Lubomirskia
baicalensis, Baikalospongia bacilifera= tolq o2 A A 2xpd == Fut
ZzolN 1AdES 2L WAez A8 AFen welZ AU hot
spring . 2R E nLAFE Bas7] 98 ANEE AFdYY. = 3dEdgE B
Hlol 5 & tdos ALAATS 9T Aas AAsT

2. Azl Mg 2 £

TE AEE ATY dY F2UE 91 FAGHNEE A5 st gUdd
A 7F o] & Ae=d, AL AlTS EEd7] 93] Fish-Peptone agar (FPA), R2A
agar® o834 n NIY ATFE 27198 PYASt OA HIAE Algsiden &
JAI#-& JXT, MBM, H, Nurtrient agarg ©]-&3%t} (Table 1). 288 #F< &
Zt aAgdAE T3 Ty R Ade FHE A
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Table 1-A. The media used for isolation of Psychrophilic and Oligotrophic

bacteria.
+ Peptone — 0.0025¢ « Glucose - 0.025¢g
P Y| - Yest extract - 0.025g 0. ;
, . - Vitamin solution No.6
G Hunter's salts solution - 10ml
. 20ml
The media - KNOs -100mg (NHy)eMoOz - 45,0 — 1ms
for - KoHPO, - 66.6mg or
Psychrophilic MgSO;4 THO - 0.022 Na:B4O7 - 10H.O - 1.6mg
bacteria OA mg . FeSO4 . 7H20 - 93ng
- MgClz - 4H2O - 18lmg - EDTA - 10mg
+ CuSO4+5H0 - 0.079mg - CaClz - 1.2mg
- NaBOs - 4HO - 2.63mg - Co(NOs)2 - H:O -0.02mg
- Yest extract - 10mg - Peptone - 100mg
- Agar - 50g - Pancreatic digest of casein - 5.0g
F P| . Maltose - 50g - Yest extract - 5.0g
A - Na(Cl - 5.0g Trout tissue extract solution -
The media - Peptone - 5.0g 50.0ml
for . Agar - 150g - Soluble starch - 0.5g
. ) - KoHPO4 - 0.3g
Oligotrophic - Yest extract - 5.0g . Sodium pyruvate - 03g
b . R 2 Acid hydolysate of L N
acteria . - Pancreatic digest of casein
A |caseln
_ 05g - 0.25¢
. Gh'lcose -0.5 MgSOs,  anhydrous -
8 0.024g
Hunter’s Nitrilotriacetic  acid 12' 7mgNaMoO4 P2HO - . DW - 1.000
10.0g ’ - ’
gaits. . MgSOs - THO - 297g FeSO4 - TH:O - 99mé 12
olution . . - ' : -
CaCl; - 2H20 - 3.3g . Metals "44" - 50ml
Metals + BDTA = 250ng - CuSO - 5H:0 - 39.2mg
+ ZnSO - TH:0 - 1,095mg
u44u . . _ . COC]. ‘ 6H2O - 203mg
FeSO - 7TH2O - 500mg . NaBO - 10H:0 - 17.7mg
Solution - MnSO - H:0 - 154mg ? '
(100ml) - Drop few drops of sulfuric acid and the making 1,000ml with
DW
- Pyrdoxine HCl - 0.01g - Thiamine HCI - 5.0mg
Vitamins - Calcium pantothenate — 50mg - Biotin - 2.0mg
Solution - Nicotinamide - 5.0mg - Folic acid - 2.0mg
- Riboflavin — 5.0mg - Vitamin B12 - 0.1mg
Trout tissue ) DW Fish (brook trout) - 500g
extract 1.000ml - Pepsin - 1.0g
solution ’ - HCJ, concentrated - 15.0ml

_27_




Table 1-B. The media used for isolation of The media for thermophilic bacteria.

. Glucosa - 1 g . CaClz.'ZHzo -057¢g
H . Trypton - 5 g + Gelrit - 06 g
- Yeast extract - 25 g Water = 1000 ml
- Polipepton - 5 g
M B Yeast extract - - MgSOs x TH:O - 05 g
M lg - L~ tyrosin - 05 g
The media - KeHPOs - 6 g - Water - 1000 ml
for - KHoPOy -2 g
th hili * Yeast extract - 1 g
CHMOPALIC ixt| * Trypton - 1g
bacteria - NaS:03 x 5H:0 -1 g
- Water - 1000 ml
- Soluble starch - 0.5g
Nutrient broth - 8 KZH.PO4 - 0.3
NB |g - Sodium pyrgvate - 0.3g .
. Water - 1000 ml - Pancreatic digest of casein
- 0.25g
- MgSQ,, anhydrous - 0.024g
Hunter's Nitrilotriacetic  acid 12. 7mgNaMoO4 PARO - - DW - 1.000
10.0g ‘ ’
al . _
: ltSt. - MgSOs - TH;0O - 29.7g FeSO4 - TH20 99 mﬂ' R
olution ] . _ .
CaCl; - 2ZH.0O - 3.3g . Metals "44” - 50ml
Metals - EDTA = 250mg . CuSO - 5H;0 - 39.2mg
- ZnSO -« TH20 - 1,095mg
"A4" . . _ - CoCl - 6HZO - 203mg
FeSO - 7H0 - 500me -\ B . 10,0 - 17.7mg
Solution - MnSO - H:0 - 154mg 2 ‘
(100ml) - Drop few drops of sulfuric acid and the making 1,000ml with
DW
Pyridoxine HCI -
o 0.01¢g + Thiamine HCI - 5.0mg
Vitamins Calcium pantothenate - Biotin - 2.0mg
Solution - 95.0mg - Folic acid - 2.0mg

+ Nicotinamide - 5.0mg
- Riboflavin - 5.0mg

- Vitamin B1Z2 - 0.1mg

Trout tissue
extract

solution

. DW
1,000ml

- Fish (brook trout) — 500g
- Pepsin - 1.0g
- HCI, concentrated - 15.0ml
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3. 4% 534
g TYd® A9 gAHEE YEiA|dlA phosphatase, protease, lipase,
phophatase®} 22 EASAHEE FSAHFEE 311, $53% GAEE B A7 & A4
st (¢F 30075/d) Biolog system®2Z $A& 3}, carbohydrate®] ©]-84& #43}
At

{

Ol

4. B AT d53E oldx 54

BIOLOG MicroplateE ©] 43 &44d9 &4 WUy 4 ¢F 24
Tryptic soy agar (TSA) (Difco) #iA|o] HE3dt 37CoNA 24 ~ 48A17F
% oxidase test® AA3Y oxidase $¥AL GN-NENTZE, oxidase &
GN-ENT=Z 7d3t9d. Z+ #5F& BUG + B (Biolog Universal Growth Media
sheep blood)°ll HF3st GN-NENT #F& I27|9A4 30C=E, GN-ENT #FE
F271o4 35 ~ 37CTE 24X+ wigasth. BUG + Bl wjgd #3& T
(0.4% sodium chloride, 0.03% pluronic F-68, 0.01% gellan gum)°l % &3}
vortex® X BAIZHY. o] wW ¥X&= BIOLOG turbidometer (Model 21906)%
GN-NENT+= 52%, GN-ENT+E 63%Z 935 GN-ENTS A$v JAF{A %
Zol PFAL 9] 93 thioglycolate €S 3WE IHUbsAY. g @A=
BIOLOG GNZ2 microplate (Table D)ol £8d T#F9& Z+ZF 150 ¥ E 534
GN-NENT=+= 30TColA, GN-ENTE 35 ~ 37CoA Z4Z 4 ~ 6A17F 16 ~ 244
b v st el E platex= BIOLOG identification system®. 2 €&43}E 9]
o] & R Z =43 F (Solit, 1990), BIOLOG Microstation System™ (BIOLOG,
USA)E o] &3ty FAZATY. -3 AFe EATE FAIEE average linkage
clustering W& o] 839 EX39 Y (Pielou., 1984).

£y

ox o2
+ o o

=
T

=)
=

5. i3 B2 RaAZ &

7}. Phenanthrenes ¢ @AYo g o] &stE w5 A
_]
e}

Hlo] A5 oA ®uld M4 FF2 phenanthrenes %i%ig A o) g3k
7V SA A o 2ol AYsdrt. HELE FE3 A7l 93 glucosest
10 g/L H7FE HAA2YAwA] (Table Dol HFste) 20¥7F A&k (15T, 150

(
rom)3tAtt MG Azt #5E duE SHTE 238 A 2087 9AEY
(9,800 g)3t] FEFL U+ HAANEE AAT T 22 #F dg A9 OD 3ol 05
7 HeE BASAY. ©§4aYo] A A phenanthrene 100 mg/Leo]l F71H H A&
AR iAol 2+ FF AEe 1 mLs FFSAG 21d TS AF g (16T, 150
mpm)3AA AAL AR ARE FHetd FFFEAZ 600 nme] g F
FEE FAHIY Y ATE dolrdtt. T3 EsHT F PI2TFE glucose
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100 mg/Le+S A7} vix 9} glucose®}t phenanthrenes z+z} 100 mg/L¥ #H 71 &
H]Z] 18] 3 phenanthrene 100 mg/L9HS Y& wlX oA wlg3tHA dAA AR
& Hily did AZe stgy. oju vl A FL Lowry methodE ©|£3tA &
ol AlE 500 wplel 3 M NaOH 50 pL, 3#% 450 pL, ACR (alkaline copper
reagent) 500 UL, phenol-reagent 2 mL& A HE HA7Fsle WA & B33 %
AZ 650 nme FFAA FFEE =F3¢g o bovine serum albuming AFE-3}¢
o dojd FEFHAE o) &3t AFsAu

1}, Phenanthrene A &3] &3

o] APoA AEF FF9 1z <2 phenanthrene AEHE SAHE fs) 100
mL ZE823d JA2AHGuAE 9 mL Y1 ©2YoZ glucoseE 47t v A9
05%% #7139 2™ phenanthrened z+Z 100 mg/L7F HEZ #H7Medd. 99
APAA BIFEC & #5788 39 ODFE dASA H3Fo 1 mL HF3A
g AN Mg T (15T, 150 rpm) AEE FH3tY %9 methylene chlorideZ
872} 7] (separatory funnel)o] B 1l extraction shaker (Jeiotech Co.)E 300 rpm
o2 nAste 584 A W JEEHAen F YUt HES AL WA EFAH
olF H7|&v] FUE g Eg - &3 £2lE methylene chloride 3& &
%3le] FE3}+E= phenanthrene® gas chromatography (Table 2)2 #4352
247} A2 EA]2 duplicate® 4333t o}

6. ¥ #F9 16S rDNAEA

7t @M A DNA &

&9 1 miE 15000X goll Al 3¥7 AR AdS sF3AAd 58 A
©2¥E genomic DNAS F%& WiZard® genomic DNA purification Kit
(Promega, USA)E A}-8-3te #2139t DNA AAE gene clean kit (BIONEER,
Korea)& A3l A% ¥, PCRE template DNAZ AM&-3t ).
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Gram +
Pellet cells.

l Aspirate ethanol.
Gram - Suspend in EDTA. Rehydrate DNA

Pellet cells  Add iytic enzymes

\4 / Centrifuge Centrifuge

Add Nuclei Lysis Sol. l Transfer supernatant l Discard

e — to new tube containing —®  supernatant.
then add Rnase solution precipitaion Sol. isopropanol Add ethanol.

Incubate at 80C for min., —» Add protein

and incubate

Fig. 6. The procedure for extraction of DNA

4. PCR 5% 4 448 &4

A} 16S 1DNAE FE3t7] 918t universal primer® AH8-® 9F¢t 1512RE
AH&-3HS T Forward primerZ 9F (5'-GAGTTTGATCCTGGCTCAG-3') I}
1512R (5’-ACGGCTACCTTGTTACGACTT-3') reverse primerZ A}-&3t9PCRE
TR PCR 2712 10 X PCR &% (AF5%: 50 mM KCl, 0.01% gelatin,
10 mM Tris-HCI, pH 9.0)2 5 ¢, 25 mM MgCI2& 4 wxf, 10 mM dANTP= 1 e,
10 pmol oligonucleotide primere 1 @, 283, 1 U2l Taq polymerase (TaKaRa,
Japan)E& ¥ % o719 100 ng9 template DNAE #7181 SHFE JF vbe
2HE 50 2 2FQY. PCR 5Z & thermal cycler (GeneAmp PCR system
9700, Perkin Elmer, USA)E AH&3te] 338ttt PCR 5% JA42 A A4 A
O 2 TN 1023 FFsdL, 94ToA 3023 A, 55T 30%3F primer
annealing, 72CAlA 45%7F S$Z& F 303 W83 72TCeAAM 727 HF A
At 2Z9 PCR AEL 0.7% agarose gel (SeaKem"LE, FMC)sl A A7) &3
% ethidium bromide (0.5 pg ml-1)Z A 3te] UV EFFEAZ 15 kbl 3|2
3% DNA W=E #stygth 16S rDNA FAAMES 437 s T4
PCR 4HE & agarose gelol A H719 %% 3 Gel extraction kit (BIONEER, Korea)
£ o]&3to AAAT FHA A8 4L (F) Ax=d(Korea)d| ¢33 ABI
PRISM 3700 GENETIC analyzer (Appled Biosystems, USA)ell 2]l =33} R o
o, #Fdx AHNE E4& A3 primer2%  2TF, 1522R, 1100R
(5'-GGGTTGCGCTCGTTG-3") & Ar&stsitt

o ABS J4

A HATES 16S rDNASJEE 47 A< Blast network service® ©o]-&
sl EMBL/GeneBank databas®] 97 ME9& v]uste] £%& #4313l (Altschul
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et al. 1997), PHYDIT (version 3.1)& ©¢|&3}4 Ribosomal Database Project
(RDP) @I database®] %F TF9 @7IMEH} vHuFezH ATERSH 738
AE FAsA Y (Maidak et al. 2000). 16S rDNA2] H& @7] Mg vjd2 ¢4
CLUSTAL WE AR&3te] dAstgon, PHYDITE ¢ 839 RDPO tiEAQ Al
o9 d7] AdE F=xstd AWMES FPsAT (Joung et al 2001). AFTF
(phylogenetic tree)Eneighbor-joining method (Saitou and Nei 1987)& o] &3+
Z 233821 NEIGHBOR (PLYLIP, version 3.5)& AH&3t9] 243t

7. A2 Ao e 2R 534 GAE 53

7}. Kotelnikosky, Khakusy @ Zmeinaya &3 A9 A5 F

215 54 AEME ASE 20013 723E 20023 8¥7kA g Alof Alwg] o}
o] X nlo|Zs ZA o $x3 Kotelnikosky, Khakusy 2 Zmeinaya <=ZH A xj
Aot (Fig. 18). 2HF9 &8 388 S4L&(pH, 233 AN (Eh), A71d=
=(EC), £&d2D0), F2(WT) FUHE& EC/pH-meter WM-22EP(TOA)SH
Eh-meter(HORIBA)E ©l &3t @A FAAT Ehe ASHA ol 2E
A2 AFoZ ABRAF]ATY. A ANBE 1% glutaraldehyde &Ho &2 1A 3
AHEE W7 4T R#stdY. 145 &2 FAE AEY AE WEE &
d Al v gl o] &3t

ng o

}. Energy dispersive X-ray fluorescence (ED-XRF) 4]

=4 AE WE ASE AL AdAF A7l & ED-XRF 48 #8te &
ZHEE HESY. o] A|EE Mylar @802 =33 & ED-XRF spectrometer(Rh
Kag ARgsh JEOL JSX 320D)E ol&3te E4std e, 7171 I3dE A
30 kVY 71% HAgez A3y, EE B4 Z4 A8 F A e wirEdFo
2 g3t

L= R P s Rl B B

TAAE AEel EHFEES microgrid®2 =% F AAdAx sy FES
TEM(JEOL JEM-2000 EX)& ©]&3te] 80 ~ 120 kv 7}&AY sl o8 7}
A o] &R A A

% 59y A WY 2 5

594 AT $3L A8 A AYF 71He Agsark Table 1& @ EAp
o 2ol Bolu AE WEmDe Eog AF A}
2o A7HE F S3CNM 3 ~ 79 Mg B9H AR w5

sl 22 FE LI F 15% gelrit(DUCHEFA BIOCHEMIE)Z ®F
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E WA 25 miel FANU AGA 1l WSS FBAAE SBTAM 7
1Y WFHED, olold AZE AFAFAR T EARAL, FFE S A
#9 99 agln AR Aies B FAHKG,

. SEA VAR E4 AR

Phosphatase. 394 1 AE 9] phosphatase A E &4 L Aol BF Ag
Ml Alkaline Phosphatase "FL"(Vital diagnostics SPb, Russia)oll W&} #4314
o}, E=899¢l p-nitrophenylphosphate 0.25mlE A& w54 HE34GY. 45
£ 203 50TColA 1A 24X vfFatitt. A EE AT a4 WA
2 FAs4A0

Protease and phospholipase C. Protease and phospholipase &3¢ H3lA Z
Z} 9% (1A 100 ml 2 15 mD9} yolkE B aga wiA 6] A7}stdch  Yolks
A T/ AL BF agar WX HAAEAT. A¥TEFY HFLE WY
WA &3 & 50TNA 28 E A24 343t widstda. 84 €4Es €=
Y F9o A4 E clearing zonel = ZA3Y I, mmE AASAT

Amylase. RT3 BHYEE A3 Astd AE agar WA E AL o,
O 24e Oe#} 2t KHPO, 05g, KoHPOs 05g, MgSOs - 7H:0 0.2g,
(NH4)2SO04 0.2g, starch 10g, agar 15g (Rodina, 1965). A1@HFE 138 uwjR| o] 3
T F HAL2dA 3 ~ 543 wjgEdY. F2Y FH clearing zoned Lugol
‘4o 2 A T vettA std .

Lipase. AW 3 FAE9 =&AL Tributyrine agar(Fluka)E o]-&3tat}.
Agare ¥l 1Ll 20g& #H7F8Ia, 121CoA 158 d#3 F 80CE At
olo|A tributyring 7t ¥ shaker® 2 ~ 3 A < £E0] AoAFA. H)
Goe 50T 5dEe MIsigde. EEE 22U FHY clearing zonel &
A8ttt

A 38 Az @ uF
1. MAE 5e @ 54384 =R
vlo]Z 2 RE 33z g FFE ALAAT 2,176, H1dFA T 2,473, 224 A
#F BIFAFZ F 4T64TFFQ 0, o] = 3000FF2 HAustd Adue g€y
a} NeR FFe RE RS Yehidch

2. ZEAF] @53E o8k 54

o
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o]lfEE 1AMdRAA EIE TF T ELIAETL
300 #5& AA3Y 3 AT} Oxidase test 2% FAHAo=2
g 9370 #5+= BIOLOG AR 93 GN-NENT 15208, 402 g
¢ 20775 GN-ENT 2§22 739 (Solit, 1998).

Z} &stEe] g ol8xw, WIGdIAH AT F oxidase &4 (GN-ENT 1§)
o= EFE 103 #39 A, HdTdF2 89%< 92 dF7F a-D-glucose (B6)E
7V gol ol &3ttt wihel A dF9 10% mRkRto] o3 EHERE a
~cyclodextrin (A2), N-acetyl-D-glucosamine (A7), adonitol (A9), lactulse (B9),
L-rhamnose (C5), xylitol (C10), D-glucuronic acid (D9), Y-hydroxybutyric acid
(D12), itaconic acid (E2), sebacic acid (E11), succinamic acid (F2), glucuronamide
(F3), L-leucine (G3), L-phenylalanine (G5), D,L-camitin e(G11), phenylethylamine
(HD), 2, 3-butanediol (H8), a-D-glucose-1-phosphate (H11),
D-glucose-6-phosphate (H12)¢} 22 19%0]%li, phenyl ethylamine (H5)2 #
5 o] &3tA E3Art (Fig. 7).

T oxidase YA (GN-NENT ZF)oz EFH Y994 A 66 ¢59 43
-, AETF 8%2 56 TF7F a-D-glucose (B6)E 714 o] o]l&sHom
(Fig. 8), A¥ 59 80% olio] o]&3 EHZEZE a-D-glucose (B6),
D-gluconi acid (D7), a-Kketoglutaric acid (E4), bromosuccinic acid (F1), L-alanine
(F6), L-asparagine (F8), L-aspartic acid (F9), L-glutamic acid (F10), L-proline
(G6), L-serine (G Z2 10F<INT (Fig. 9. ¥4, AFFF9 10% mjvtito]
o] &3 EAEL da-cyclodextrin (A2), N-acetyl- D-glucosamine (A7), L-fucose
(B3), gentiobiose (B5), D-melibiose (C1), B—methyl-D-glucoside (C2), D-raffinose
(C4), L-rhamnose (C5), Turanose (C9), glycyl-L-aspartic acid (F11),
L-phenylalanine (G5), thymidine (H4), a-D-glucose-1-phosphate (HI11),
D-glucose-6-phosphate (H12)9} Z& 14%9)31a, a-D-lactose (B8)$} lactulose
B9+ AF o] &3tA X3ttt (Fig. 8).

U A2dATEe] gstE olf %

Oxidase €74 (GN-ENT ZIH)o2 EF8 A4 Ad 104 #59 A5, 287
F9 82%<¢l 8 TF7} oA AF3 WAL HTFFH o] a-D- glucose (B6)E
b Bol ol&F At el A3 wFY 10% vwe] o]&¥ EHEEE a
—cyclodextrin (A2), N-acetyl-D-glucosamine (A7), adonitol (A9), D-cellobiose
(A12), L-fucose (B3), gentiobiose (B5), actulse (B9), D-melibiose (Cl),
D-raffinose (C4), L-rhamnose (C5), xylitol (C10), D-glucuronic acid (D9), ¥
-hydroxybutyric acid (D12), sebacic acid (E11), glucuronamide (F3),
glycyl-L-aspartic acid (F11), L-phenylalanine (G5), D,L-camitine (G11),

—
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phenylethylamine (H5), 2,3-butanediol (H8), a-D-glucose-1-phosphate (H11),
D-glucose-6-phosphate (H12)E ¥ 33 22% 0|11, a-D-lactose (B8)& 3 o]
&3tA] XAt (Fig. 9).

aglz A4 AT F oxidase ¥4 (GN-NENT)o.Z EFHE 28 #59 A,
AYFF9 93%% 26 #57F bromosuccinic acid (F1)& 713 ®o] o]&3= AL
2 JveElgton (Fig. 10), 48 T3¢ 80% o]Ao] o]&3 EFZE tween 80
(A6), a-D-glucose (B6), D-mannitol (Bll), D-mannose (B12), pyruvic acid
methyl ester (Cl1), acetic acid (D1), cis—aconitic acid (D2), citric acid (D3),
D-gluconic acid (D7), B-hydroxybutyric acid (D11), a-ketoglutaric acid (E4), D,
L-lactic acid (E6), propionic acid (E8), succinic acid (E12), bromosuccinic acid
(F1), L-alanine (F6), L-alanyl-glycine (F7), L-asparagine (F8), L-asparagine
(F8), L-aspartic acid (F9), L-glutamic acid (F10), L-proline (G6), L-pyroglutamic
acid (G7), L-serine (G9), Y-aminobutyric acid (G12), urocanic acid (H1), inosine
(H2)% 2& 27Fo|doh. =3 A3 dF9 10% vwtgto] o] &3 FHEZE a
—cyclodextrin (A2), D-cellobiose (A12), L-fucose (B3), gentiobiose (B5), maltose
(B10), D-melibiose (Cl1), B-methyl-D-glucoside (C2), D-raffinose (C4),
L-rhamnose (C5), turanose (C9), Y-hydroxybutyric acid (D12), glycyl-L-aspartic
acid (F11), thymidine (H4), a-D-glucose—1-phosphate (H11),
D-glucose-6-phosphate (H12)E& X33k 15F9|%l1, N-acetyl-D-glucosamine
(A7), a-D-lactose (BS), lactulose (B9), L-phenylalanine (G5), 2,3-butanediol (H8)
= Ay o]&3A E3At (Fig. 10).

o] Aol nviolZT A AP 2FFAY WNFFE AT A24 AT 300
59 80% olide] EF o83 F A EFL a-D-glucose (B6)°I, a
-D-lactose (B8)& w1994 AT GN-ENTIZE (103 #5)L AL ydA #
FE (197 #F)2 EF 95 gagdoz o|&8% £ gAY E3I A2 Ad F
oxidase FA1EFS 93% (26 #¥F)E bromosuccinic acidg& BAYLZE o|&F F
AA=], ol EHo] Hlo]ZF oA T8 SAhYo= ol&H= AEEA T8
AL F5 A7 23t T3 vlo|ZEoA o] & Ba o] HiolZZ AT
ERHog YElUyeEA q4i = g8 348 Y4 e® BIOLOG Microplateg ©]§
g AFAIA7E flo HRE7I7E A8 93, a-D-glucose$t #o] RAACRE AR
= 240 MAEY 847 vAEY TATY ABRBAV A AT B ATFEA
= ¢ 4 919, F BIOLOG Microplate® ©] 83 A4 o8 Ay =7 (9,
WA, HEE g4 Sl mE AP AR AFAHY A7 =] Ha
AT (Haack et al, 1995). T3 & BIOLOGNA AFHE T3 Gl
databased| &= AFE TFN FEHO 93, M FEHE AFHA EHT
3 database’} "] &3, H o] o] AMEEH I = 16S rDNAC] 93 54 W
WMol w8 ABAo] thah "ol o E B33 BIOLOG MicroplateE o] &
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g WHoE Al FAHY g4 ol&%59 BH¥e #H9 7% (Garland et dl,
1991), thAFY ZAE (Winding. 1993), =+ 7|53 t¥A (Zak. 19943 #AH
AR AFERE e A 29rt
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11
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Table 2. List of chemical compounds used in BIOLOG-GN Microplate

A B C D E F G H
v | B | o | e (o) s L oo
Erythritol Melibiose Acid Acid Acid Histidine Acid
a- D- B-methyl-D | Cis-Aconitic itaconic Succinamic | Hydroxy-L- Inosine
Cyclodextrin Fructose ~Glucoside Acid Acid Acid Proline
- D- Citri - Glucuron- L-
Dextrin ) ! r.'C Ketobutyric ucgron ) Uridine
Fucose Psicose Acid Acid amide Leucine
D- D- Formic @ L- L-
Glycogen Galactose Raffinose Acid Ketc;\gclil:,tanc Alaninamide Omithine Thymidine
- L- D-Galactonic | a-Ketovaleric D- L- Phenylethyt-
Tween 40| Gentiobiose Rhamnose Acid Lactone Acid Alanine Phenylalanine amine
a-D- D- D-Galacturonic| D,L-Lactic L- L~ )
Tween 80 | Gcose Sorbitol Acid Acid Alanine Proline Putrescine
N_Agfty" m- sorose D-Gluconi Malonic L-Alanyl- Pyrog%;tamic 2-
Glucosamine Inositol Acid Acid Glycine Acid Aminoethanol
NAEM | ap- D- D-Glucosa- | Propionic L- D- 23
. Lactose Trehalose minic Acid Acid asparagine Serine Butanediol
Glucosamine
. D-Glucuronic Quinic L-Aspartic oy
Adonitol Lactulose Turanose Acid Acid Acid L-Serine Glycerot
a-
L- . . D-Saccharic | L-Glutamic L- D,L,a-Glycerol
Arabinose Maltose Xylitol Hydr(;x()}/izmync Acid Acid Threonine Phosphate
D- D- Pynvic Acid | droﬁ oy | Sebace G/i’;c’g;t:;' DL- | a-D-Glucose
Arabitol Mannitol | Methyl Ester | YO Y Acid pa Camitine +| ~1-Phosphate
Acid Acid
b- D- fAti)cr?cI)T:/lgt?? h droY_butyn'c Succinic —gixct}:r—n%c Amingk;utyric D-Gilucose-
Cellobiose Mannose B xy Acid ) ! 6-Phosphate
Ester Acid Acid Acid
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Table 3. Classification by oxidase test for oligotrophic and psychrotrophic bacteria

isolated from Lake Baikal during 2000 ~ 2002

\ Oxidase test

Positive Negative Total
Strains \ (GN-NENT group) (GN-ENT group)
(Sampling period)
Oligotroph
1EOTODRS 15 30 45
(Sep. ~ Dec., 2000)
Oligotroph
TEOTODAS 50 73 123
(Jan. ~ July, 2002)
Psychrotrophs
28 104 132
(Jan. ~ Dec., 2002)
Total 93 207 300
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Fig. 9. Carbon utilization patterns of psychrotrophic bacteria (104 strains) of oxidase test
negative group (GN-ENT group) by BIOLOG system isolated from Lake Baikal from
January to December, 2002.
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ot gAag o] &4 e F44%

BIOLOG MicroplateE ©] &3l nlo]Zs oA a3t vldFAd A 168 o579
Mg AT 132 FF diF G499 o8 FHE T FAZFE Fig. 11944
BE vke} 2o} 5AHYE #ES $¥E A9 RYH, Pseudomonas 40| 49 #F2 7}
2} wokow Salmonella < 6 o5, Serratia -’—1,‘——8— 4 #F7F FARAFAY. 181
Buttiauxella %3} Pantoea %<& 2447y 3d57F $ARHJ LY, Yersinia && 20F,
Brevundimonas <, Hydrogenophaga <, Photorhabdus <, Sphingomonas <,
Xenorhabdus %°] 247} 1954 SAFHJG (Fig. 11). mepA, & A+ A7, viol
ZA3NA §AY TFE F Pseudomonas &3 L 4= F499 AFAJN AR
g oM BAEE dFEY dAgoY, UHA #FE 2344 dF5E F
FEHE dolste nlojZs o AR 93 EAH R YEHUYE #EE 9A
A}t (Rheinheimer, 1985). wetA &% wlo|Zsof tigh A77F £9 A=A w6
ojZZ oA Mt 2Fo] Bol HEE RAoZ ditdrh

_43_



1 Pseudomonas fluorescens (5)
7 Pseudomonas synxantha (9)

l»‘li 23 Pseudomonas fluorescens biotype g

2 pseudomonas fluorescens biotype F (8)

12 Pseudomonas corrugata

| 5 Serratia ficara (2)

.
8
Pseudomonas fragi

| 16 Pseudomonas aeruginosa
I .
| 21 Pseudomonas nitroreducens/azelaica
3 Pseuomonas fluorescens biotype C (17)
4 Pantoea dispersa (2)
15 Salmonella GP 1

18 Photorhabdus luminescens

20 Salmonefia gpBlindica) (4)

A__l 10 Pseudomonas fulva (3)

17 Sphingomonas macrogoitabidus
—| 13 Pseudomonas Asplenii (2)
6 Yersinia pestis (2)

22 Serratia fonticola (2)

14 Salmonella GP 3B

9 Buttiauxelia izardii (3)

11 Brevundimonas vesicularis
25 Xenorhabdus bovienil

19 Pantoea terrea

24 Hydrogenophaga pseudofiava

4 4 4 : s s + } "
+ + + + + + t y + + t 1 +

-.0336 .1239 .2813 . 4388 .5962 ,7537 .9112
0451 .2026 . 3601 .5175 .6750 .8324

Fig. 11. The dendrogram of oligotrophic and psychrotrophic bacteria isolated from Lake
Baikal during 2000 ~ 2002.
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3. dEHAER EAAT

d

AL Y

7}. Phenanthrene #3jA| 2] ¢

Phenanthrene &

Lo ol gste VAR
T QS Boly] g ol nAELS A
o} o B2 AFE9 PAHsE Fodadoz o
7} %ol F3EHUYeW IF  Mycobacterium sp.<

v;'ll_
474 488 F 98 Aol

A g}

Fel U AT

fluoranthrene™ pyrene<

Rhdococcus sp.2 pyrened} chrysene® #FYSAYUoZ o|&3veE Ryl Jo

(Kanaly and Harayama, 2000). ©]&]3 o]f2 B AgAA =
7079 #FE d4ado] #HI7IHXA &3 phenanthreneHS

HpolZ S oA £
H7re Ao A ujA|

AEstY 3047 wFgsiddg 2 F AFFFE EFFEAZ FREE SAY
F3E7t =& 75 13788 FolSlY (Table 7). Fig. 122 ¢ #F&% % P12

TFE Adste] Gl AAG#HS 53 phenanthrenes

g% AHAZ  glucoseTHE

HolFde A 208 Fd

r902 o g8EstE
BZA0) graste,

glucose $} phenanthreneg 7 YWoAFAUE 3¢ wI7HAR 208 F ZAdHA R

glucose?Hs 22 wjAR

ZHAZAMol ksl =3 B9AY9e ¥R gn
phenanthrene™& 713 vl A 10U 15847 AAEo] FUsle AE &3
o] #¥7} phenanthreneS o] &3cl= AL A& & 9

=

Table 4. Composition of culture medium for phenanthrene degrading bacterium.

Minimal salts basal medium (MSB)

solution A
138.0 g/L
68.0 g/L
solution B
10.0 g/L
7.3 g/L
29.1 g/L
3.8 g/L.
9.3 mg/L
99.0 mg/L
50.0 mL
solution C
100.0 g/L

Agar powder

(1.0 M phosphate buffer, pH 7.0)

NazHPO;, - TH20
KH2PO4
(metal solution)
nirilotriacetic acid
KOH
MgSO0s4 « 7TH20
CaClz
(NH4)sMo07024 + 4H20
FeSO4 - TH20
trace metals solution
(ammonium sulfate)
(NH4)2SO4

40 mlL/L

20 mL/L

10 mL/L

16 g/L
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Table 5. The operation conditions of gas chromatography for phenanthrene analysis.

1. Gas chromatography : HP 5890 series A

2. Column : HP-5
—column ID : 0.32 mm  -film thickness : 0.17 m
-length : 25 m -phase ratio : 450

3. Operation conditions

—-injector temperature : 2507TC

-oven temperature : gradient mode
- initial temperature : 100C (initial time : 1 min)
- gradient temperature : 15C/min
- final temperature : 280C (final time : 2 min)
- delay time @ 1.5 min

—detector temperature : 250T

—injection volume : 2 uf

—-split mode 1 : 32

-septum purge @ 5.32

Table 6. The CMC values for Brij 30, Tween 80, Triton X-100.

surfactant CMC
Brij 30 9.7mg/L
Triton X-100 13.6mg/L
Tween 80 13.4mg/L

Table 7. Growth of bacterial strains with phenanthrene as a sole carbon source.

Strain Growth Strain Growth Strain Growth Strain Growth Strain Growth
number number number number number
1 ++ 15 - 29 +/— 43 - 57 ++
2 ++ 16 - 30 + 44 + 58 -
3 +/— 17 ++ 31 — 45 + 59 +/—
4 +/— 18 ++ 32 + 46 + 60 -
5 +/— 19 + 33 + 47 - 61 +/—
6 +/— 20 +/—- 34 +/— 48 +/— 62 ++
7 + 21 ++ 35 - 49 ++ 63 -
8 - 22 ++ 36 - 50 — 64 +/—
9 + 23 - 37 +/~ 51 + 65 ++
10 +/— 24 - 38 +/— 52 - 66 +/—
11 - 25 ++ 39 + 53 - 67 -
12 ++ 26 + 40 +/— 54 - 68 -
13 + 27 - 41 - 55 - 69 -
14 - 28 + 42 +/— 56 ++ 70 -

*growth (+), no growth (-).
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1}. Phenanthrene 3|4l 2] A4 2 B35 =A}
ool 4 AE3E 13719 #F F E3 %7 B =8 89 #FE 16S rDNA €
7NMEE A%l FAHNEY 1 A3E Table 8914 R+ upeh Zth o] 137)

o FF F FBE 1 L 8/ #FE ©] 83 phenanthrene ¥3H &S =
A& P12, P25 183 P62 T3/ Bt =¢tew (Fig. 13), & & E3&
o] 7F} & Rhodococcus erythropolis P25 #F& o]&3td & A4S 33}

At

Lee et al. (2003)¢] 9J3td 4ta9t JFES AT o vAEL PAHs7}
EYH AgTE CO% HOZE H3Ed 4 Jvn vt 53] JIFELEA
S FUhste AL EYVAEY AESS TUMAIIY 53] PAHsE fdex
2 o]&ste Ay FFEL H4A o8& F Jv @49 glucosert pyruvate
acetate, yeast extract 52 7}l PAHs#HS Y& AR ¢ & Ed&
Belda 9t (Lee et al, 2003, Yuan et al, 1999). Rhodococcus erythropolls
P25 #59 phenanthrene 3 && ¥o|7] 913 HAxAE 7] 948 4 84
Lo ME JIF& 2AEFLH, oy @AYo 2 A glucoseE FEE 283 (0,
005, 0.1 283 1%) HA7I3tA Y. Fig. 14 &4 o3 2389 #HsE Yed
Aoz 1%9 glucose =71 7HFF &L E&Ff&S Rgon old 2048 <t 100
mg/L ¢l phenanthrenes 25% Tﬁﬂ 0}9&‘4 E3 FAUE A HobskA &S
Bo 0.06%4 01%2 = = & gAhdS 3RS o Ef&o] FUHEE
& F U} oo Ho} 7‘7]@ F&
) golFE Fo] AAFE F/HAA £3 =
15 94E F 2499 FFHE 289 —713317% 359 Ed%s dote

ammonium chloridet} sodium nitrate, ammonium sulfate &5 £3]&2] A o]7} F

> L oto
de B R
o o Mt

L

e
N
N

e Zg wol Aagel }E IFL A 9= Aoz wHA

JUE W ohe HARY FAolE LE EF JPL mAY 53 AL
ZIE U9 VAR $EAANN LA DAY, AEE ol o 4
xS SRAME @ A2 & Qov] 1508 £EsF B0 F& AH Lxoly

(Cavicchioli et al., 2002). Fig. 162 Rhodococcus erythropolls P25 9 2%
w2 phenanthrene #31€ & UElWHE Ao Z 15T A phenanthrene 100 mg/LE
Faiete] Ralso] /M $-ES A8 F Ao, 5TAAE 11%] #3)

< RYoEZA wjg- 2EHYAAME 48 e S ¢ F AT 2 4
FH Al o] ES A" I3 B8 odFE o839 PAHsE &
AgE Aol BRI 2led PAHs®EA phenanthrene® A3 329
fluorenes AHESIAS W 23 TF F F A #F7F 108 St oF 50%9 &
Ae&S BT (Ahmed et al, 1999). & AFANA AL FFE 7] das}h v
g o ¢ FIE&S e oy v 25(15T)dA o) &rtsEthe HAdA o
L o]g JlsAo] vt & 4 QAT T3 Pasteurella sp. IFAE fluoranthrene

&
2

BN g off %
to rlo

rﬂ
-
3
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20mg/LE 10¥ St 26% @t ot (Sepid et al., 1999). olol vls £ H3
o A}-8-% Rhodococcus erythropolis 75+ 100 mg/LE 209 B9 oF 25% AX
wAst N .2 Pasteurella sp. IFARTH Ealgo] ©] £ov 3Fxxe PAHs =2
NA = ALgo] 7bs3ttt olejdt A B A A AL #FE oJE 53
A B8d FFYU Pasteurella sp. [FA9] B3] Ad o=z Ef&o] & £ UA
U A dFEHE oA THE A YGoly A drIe] 20T ©l3tR Fo] ¥
< atby B, 37, EGSAA FRE 24 Ald o 28349 Aot (Eriksson
et al., 2003).

wpX 2@ 2 Rhodococcus erythropolis P25 759 surfactantsoll 93t 93¢& =
Attt Surfactant® A543 SFFEL B 5YF Jde gl Qo B %A
%= PAHsEZ @ Jol& 983 93& F7MA717] W&o PAHs L @A He] &3
Z 93 o889 (Kim et al, 2001). Fig. 17 Rhodococcus erythropolis P25 T
9] surfactants TF % 2 CMCsEd W& Fge 2o9FE Zoltt Brj 302 1,
20, 183 100 CMColAX X5 phenanthrene®] E3)& A3N3AtH (Fig. 17A).
Triton X-1009} Z$ol% 1 CMC9 XA e AEHAE AshstA AT 2004
100 CMColA AEAE AsfsAt (Fig. 17B). ©] A+ surfactant?} v A E <
g4 AaATI 5A4EEE Agse Edogte FFE AR FEY,
surfactantt> PAHsS micelles® EZ%Lo 24 nAEd 93 Rax4L Last
= 98¢ e FEIE d9AAEsT (Volkering etal, 1955). HIOIE
Tween 802> CMC#ol =AY 25 A#fle]l 3ol 43FS vxA &3 v
(Fig. 17C). o] A3+ Kotterman et al. (1998)2] fungus Bjerkandera sp. BOS55
£ AH&3t benzolalpyrenes 313 APdzs= Zgkon, 159 HAFAAE
Tween 80 Al&3t9S W PAH AEsITol F7MstRh olzxeS A4
surfactants?tth Aoy Aol Zb7] t2mE= oejdk EA4S 7 o5y
surfactants®] T7F% 4& A33] A8 A B a7 PAHsS AEIH
237t 7Hs & Aol

3

2 Ao AMR3F Rhodococcus erythropolis #FE AA 24 37ANA A&
st7] e AEHQ AT O ol Fojxof & Aotk 1ela HLoA RIE&
Z75 Yot

o] & 5% aFE AS Aokl ST AR FH3F
e Zlojt}, 53 phenanthreneo] ©o|AtsletAR A3 FE3 HeEA el orste=
Aol gtom Yo 3ot}
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Table 8. Identification of psychrotrophic phenanthrene-degrading bacteria isolated
from Lake Baikal by 16S rDNA sequence analysis.

Strain | Morphology Bacteria name Identities

1 P1 Gr - rods Rhodococcus erythropolis  [1373/1377 (99%)

2 P12 Gr + rods Rhodococcus erythropolis  [1401/1403 (99%)
3 P18 Gr + rods Baciflus simplex 1436/1438 (99%)
4 P25 Gr + rods Rhodococcus erythropolis  [1402/1404 (99%)
Gr +/- rod
5 | p3r | Gt/ Actinobacterium 1409/1411 (99%)
shape
Gr +/- rod
6 | pag | GrT/TTO Actinobacterium 1406/1408 (99%)
shape

7 P49 Gr + rods Arthrobacter nicotinovorans {1411/1416 (99%)
P62 Gr + rods Rhodococcus ernvthropolis  |1394/1398 (99%)
9 P13 |Gr +/- cocci| Arthrobacter nicotinovorans |1411/1415 (99%)
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Fig. 12. Growth curves of P12 strain with different C source.
Symbols : glucose olny (), glucose+phenanthrene (@), phenanthrene only (&)
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Degradation rate of phenanthrene

1 12 18 25 49 56 62 65

Strain number

Fig. 13. Degradation of phenanthrene by bacterial strains.
Symbols : [1 3 days, l 6 days
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Fig. 14. Degradation of phenanthrene by Rhodococcus erythropolis P25

at different concentration of glucose.

_50_



Residual phenanthrene (%)

Fig. 15.

Residual phenanthrene (%)

Fig. 16. Degradation of phenanthrene by Rhodococcus erythropolis P25 at different
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4. A7 47199 24

3a Bel@ BF F AARAES B FRE Adstel @VNGe ENEY
o 2AUE BAARE £ 9o Udehith B4 A% e Fow wHd #F
AR A2 G2 TABHEES HE o2 2AFUT A2 2dEd ¥

2% PS3208% OL3140, OL3141e E5 22 Pseudomonas libaniensis® ZAME $1
o &4 AL Ao AE PS3208°] phosphatase EA L7 9 F o599 €
)9 Hol whE OL31407 OL3141< protase®t lipase A E7F &2 Ao2 FA}
How 22xpdxd EE3k PS3228% PS3229, OL31573% 1xhdXxe]| #e&
BKPSY530& 2% Stenotrophomonas maltophilia oY} E48AEE A3 YZA
ZALE AT (Table 9). WEbA] £ AFoA B 75 248t 84 ol & &
Ao wpe} MgHoz FEHoZHN Hojd ARE A& F & AL E wudrh

Table 9. Testing of enzymatic activity for Phosphatase, Protease, Lipase

Phosphatase Protease Lipase
in an hour in a day | milk gelatin | tributyrin  oil  lecithin
PS3208 ++ ++++ 7 + 14 - 6
OL3140 - - 20 ++ - + 12
OL3141 - - 20 +++ 12 + 15
PS3228 ++ ++++ - - 18 - -
PS3229 ++ ++++ - - 18 + -
OL3157 - - 20 + 10 + 10
BKPSY530 - + 8 ++ ++ 2
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Table 10. The DNA analyze results of oligotrophic bacteria

strain no. bacterial name AFE (%)
ol 118-1 Acinetobacter sp. 98
ol 10 Brevundimonas sp 99
ol 104 Sphingobacterium multivorum 97
ol 1112 (1) Pseudomonas gessardii 99
ol 129 Acinetobacter sp 99
ol 138 Brevundimonas sp 99
ol 143 Pseudomonas synxantha 99
ol 147 (1) Pseudomonas gessardii 99
ol 149 Chryseobacterium scophthalmum 98
ol 149 Chryseobacterium scophthalmum 92
ol 152 Acinetobacter sp 99
ol 153 Microbacterium oxydans 99
ol 154 Acinetobacter sp. 98
ol 238-1 Janthinobacterium lividum 98
ol 238-2 Pseudomonas sp 99
ol 249 Pseudomonas sp. 98
ol 250 stenotrophomonas maltophilia 99
ol 259 Bacillus cereus 99
ol 268 Methylobacterium mesophilicum 99
ol 270 Flavobacterium hibernum 97
ol 286 Pseudomonas fluorescens 99
ol 3131 Pseudomonas gessardii 99
ol 50-1 Bacillus subtilis 100
ol 50-2 Rhodococcus fascians 98
ol 593 (1) Pseudomonas reactans 99
ol 595 (1) Pseudomonas reactans 99
ol 65 Rhodococcus fascians 98
ol 68 Sphingobacterium sp. 96
ol 8-1 Paracoccus thiophilus 95
ol 87 Sphingobacterium sp. 97
ol 91 Pseudomonas gragi 99
ol 92 Sphingobacterium multivorum 96
ol 96 Sphingobacterium sp. 97
ol 973 (1) Pseudomonas gessardii 99
oli 1113 Pseudomonas gessardii 99
oli 112 Sphingomonas sp. 97
oli 116 Bacillus licheniformis 99
oli 1234 (1) Pseudomonas gessardii 99
oli 13-1 Pseudomonas fluorescens 100
oli 13-2 Arthrobacter sp. 99
oli 137 Rhodococcus fascians 99
oli 137 Rhodococcus fascians 93
oli 137-1 Acinetobacter sp. 97
oli 137-1 Acinetobacter sp. 82
oli 140 Pseudomonas libaniensis 99
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oli 141 Pseudomonas libaniensis 99
oli 145 Pseudomonas reactans 95
oli 145 Pseudomonas reactans 95
oli 157 Stenotrophomonas maltophilia 99
oli 19 Pseudomonas reactans 99
oli 20 Pseudomonas reactan 99
oli 24 Stenotrophomonas sp. 99
oli 25 Stenotrophomonas maltophilia 99
oli 29 Pseudomonas reactans 98
oli 30 Sphingobium yanoikuyae 99
oli 38 Pseudomonas reactans 99
oli 476 (1) Pseudomonas gessardii 93
oli 48-1 Arthrobacter sp. 99
oli 48-2 Sphingomonas sp. 98
oli 596 Pseudomonas reactans 99
oli 79 Pseudomonas reactans 99
oli &4 Sphingomonas sp 98
oli 94 Sphingobacterium multivorum 97
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Table 11. The DNA analyze results of psychlrophilic bacteria

TTHE NCBI A NI = (%)
psy 179 Serratia fonticola 91
ps 302 Acinetobacter lwoffii 99
ps 303 Acinetobacter lwoffii 93
ps 303 Acinetobacter lwoffii 93
psy 154 Acinetobacter radioresistens 96
ps 45 Acinetobacter sp 99
ps H4 Acinetobacter sp 99
ps 58 Acinetobacter sp 99
ps 59 Acinetobacter sp 99
ps 299 Acinetobacter sp. 98
ps 42 Acinetobacter sp. 98
ps 57 Acinetobacter sp. 97
psy 70 Acinetobacter sp. 99
psy 126-2 (1) Actinobacterium 99
ps 249 Afipia genosp 99
ps 73 Arthrobacter bergeri 96
psy 72 Arthrobacter protophormiae 98
ps 271 Bacillus cereus 99
ps 270 Bacillus cereus 99
ps 272 Bacillus cereus 99
ps 81 Bacillus cereus 99
ps 173 Bacillus simplex 99
ps 182 Bacillus sp. 99
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ps 247 Bacillus sp. 99
ps 247 Bacillus sp. 100
ps 296 Bacillus sp. 99
ps 305 Bacillus sp. 98
ps 287 Bosea thiooxidans 98
ps 316 Bosea thiooxidans 99
ps 321 Brevundimonas aurantiaca 99
psy 124 Brevundimonas aurantiaca 9
ps 167-1 Brevundimonas sp 99
ps 167-2 Brevundimonas sp 99
ps 168 Brevundimonas sp 99
ps 169 Brevundimonas sp 96
ps 201 Brevundimonas sp 99
ps 202 Brevundimonas sp 99
ps 235 Brevundimonas sp 99
ps 240 Brevundimonas sp 99
ps 253 Brevundimonas sp 99
ps 254 Brevundimonas sp 99
ps 255 Brevundimonas sp 99
ps 262 Brevundimonas sp 99
ps 306 Brevundimonas sp 99
ps 311 Brevundimonas sp 99
ps 312 Brevundimonas sp 98
ps 314 Brevundimonas sp 99
psy 237 Brevundimonas sp 99
psy 238 Brevundimonas sp 99
ps 259 Brevundimonas sp. 99
psy 211 Brevundimonas sp. 99
psy 236 Brevundimonas sp. 99
ps 298 Brevundimonas subvibrioides 98
ps 223 Chiorella sorokiniana 98
ps 118 Chryseobacterium jll 9
ps 118 Chryseobacterium jll 94
ps 120 Chryseobacterium jll 92
ps 120 Chryseobacterium jll 92
ps 158 Chryseobacterium meningosepticum 99
psy 66 Comamonas testosteroni 98
psy 66 Comamonas testosteroni 35
bs 53 Corynebacterium cf 08
(Agrococcus baldri )
ps 317 Delftia acidovorans 99
psy 200 Drinking water bacterium 99
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ps 396 Pseudomonas reactans 98
ps 413 Pseudomonas reactans 99
ps 467 Pseudomonas reactans 99
psy 166 (1) Pseudomonas reactans 99
psy 186 (1) Pseudomonas reactans 99
psy 275 (1) Pseudomonas reactans 99
psy 710 (1) Pseudomonas reactans 99
psy 77 Pseudomonas reactans 99
ps 479 Pseudomonas rhodesiae 99
ps 134 Pseudomonas sp 99
ps 137 Pseudomonas sp 99
ps 151 Pseudomonas sp 91
psy 145 Pseudomonas sp 98
psy 18 1(1x}) Pseudomonas sp 99
ps 125 Pseudomonas sp. 97
ps 141 Pseudomonas sp. 99
ps 151 Pseudomonas sp. 91
ps 187 Pseudomonas sp. 93
ps 187 Pseudomonas sp. 93
ps 313 Pseudomonas sp. 99
psy 132 Pseudomonas sp. 99
psy 121 Pseudomonas sp. 98
psy 149 (1) Pseudomonas sp. 99
psy 227 (1) Pseudomonas sp. 99
psy 299 (1) Pseudomonas synxantha 100
ps 100 Pseudomonas veronii 100
ps 93 Pseudomonas veronii 99
ps 97 Pseudomonas veronii 99
ps 98 Pseudomonas veronii 99
psy 95 Pseudomonas veronii 99
psy 96 Pseudomonas veronii 99
ps 243 Psychrobacter alimentarius 99
psy 163 Serratia fonticola 97
ps 161 Serratia fonticola 99
ps 162 Serratia fonticola 99
ps 304 Serratia fonticola 98
psy 160 Serratia fonticola 99
psy 165 Serratia fonticola 98
psy 170 Serratia fonticola 99
psy 177 Serratia fonticola 99
psy 179 Serratia fonticola 91
psy 180 Serratia fonticola 99
psy 185 Serratia fonticola 99
psy 188 Serratia fonticola 99
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psy 209 Drinking water bacterium 99
ps 174 Enhydrobacter aerosaccus 99
ps 251 Escherichia 99
ps 257 Escherichia coli 99
ps 285 Escherichia coli 96
psy 847 (1) Flavobacterium columnare 97
ps 183 Lysobacter gummosus 98
ps 250 Lysobacter gummosus 98
ps 277 Mesorhizobium sp. 97
ps 44 Microbacterium oxydans 97
ps bb Microbacterium oxydans 99
ps 236 Microbacterium testaceum 99
ps 290 Mycobacterium hodleri 99
ps 278 Novosphingobium subarctica 99
ps 281 Novosphingobium subarctica 99
ps 275 Oxalobacter sp. 98
ps 275 Oxalobacter sp. 93
ps 245 Planococcus psychrotoleratus 98
ps 274-1 Pseudomonas 97
ps 420 Pseudomonas 97
pS 268 Pseudomonas antarctica 99
psy 149 Pseudomonas antarctica 98
psy 210 Pseudomonas antarctica 99
ps 328 Pseudomonas fluorescens 99
ps 191-2 Pseudomonas fluorescens 97
ps 218-1 Pseudomonas fluorescens 97
ps 319 Pseudomonas fluorescens 96
ps 345 Pseudomonas fluorescens 99
psy 104 (1) Pseudomonas fluorescens 100
psy 78 Pseudomonas fluorescens 99
ps 252 Pseudomonas fluorescens 99
ps 335 Pseudomonas fluorescens 99
psy 671 (1) Pseudomonas fluorescens 99
psy 836 (1) Pseudomonas gessardii 99
psy 126-1 Pseudomonas gessardii 99
psy 246 (1) Pseudomonas gessardii 99
ps 301 Pseudomonas jansnii 99
ps 443 Pseudomonas libaniensis 96
psy 156 Pseudomonas libaniensis 99
psy 208 Pseudomonas libaniensis 99
psy 71 Pseudomonas libaniensis 98
ps 260 Pseudomonas meridiana 96
ps 191-1 Pseudomonas reactans 96
ps 274-2 Pseudomonas reactans 97
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psy 178 Serratia fonticola 99
psy 194 Serratia fonticola 99
psy 79 Serratia proteamaculans 98
ps 307-2 Sphingomonas adhaesiva 98
psy 68 Sphingomonas sp 96
ps 1 Sphingomonas sp.
ps 199 Sphingomonas sp. 96
ps 231 Sphingomonas sp. 99
ps &5 Sphingomonas sp. 97
psy 212 Sphingomonas sp. 99
psy 530 (1) Stenotrophomonas maltophilia 93
ps 105 Stenotrophomonas maltophilia 90
ps 105 Stenotrophomonas maltophilia 90
ps 233 Stenotrophomonas maltophilia 99
ps 92 Stenotrophomonas maltophilia 99
psy 228 Stenotrophomonas maltophilia 99
psy 229 Stenotrophomonas maltophilia 99
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Table 12. The DNA analyze results of thermophilic bacteria

FFUs NCBI 53 | A= (%)

th 103 Bacillus sp.

th 107 Bosea thiooxidans 99
th 11 Stenotrophomonas maltophilia 99
th 115 Bacillus licheniformis 99
th 119 Bacillus licheniformis 99
th 122 Bacillus licheniformis 99
th 125 Bacillus licheniformis 97
th 128 Bacillus licheniformis 98
th 129 Bacillus licheniformis 98
th 13 Geobacillus thermoleovorans 99
th 133 Bacillus licheniformis 97
th 137 Bacillus licheniformis 99
th 140 Bacillus licheniformis 98
th 141 Bacillus licheniformis 99
th 142 Bacillus licheniformis 98
th 143 Bacillus licheniformis 98
th 144 Bacillus licheniformis 98
th 22 Flavobacterium hibernum 95
th 31 Bacillus licheniformis 99
th 36 Sphingomonas sp 98
th 37 Bacillus licheniformis 99
th 38 Alcaligenes sp. 99
th 4 Alcaligenes sp. 98
th 40 Serratia fonticola 99
th 43 Alcaligenes sp. 92
th 43 Alcaligenes sp. 99
th 44 Bacillus licheniformis 99
th 58 Bacillus licheniformis 98
th 89 Pseudoxanthomonas sp. 99
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Table 13. The DNA analysis Phenanthrene degradable bacteria

ATHS NCBI A& A (%)
ph 64 Actinobacterium 99
phe 1 Rhodococcus erythreus 87
phe 1 Rhodococcus erythreus 87
phe 18 Sphingomonas sp 97
phe 2 Rhodococcus erythropolis 99
phe 40 Rhodococcus erythropolis 97
phe 42 Actinobacterium 99
phe 51 Nocardioides simplex 99
phe 51 Nocardioides simplex 95
phe 57 Rhodococcus erythropolis 90
phe 57 Rhodococcus erythropolis 90
phe 59 Rhodococcus erythropolis 99
phe 7 Rhodococcus erythropolis 100
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5. vfolZt W Hot Springol Al ¥ & & #59 54
SHASFE alkaline pH, 2 2, 281 ¥ & 22 &9 5L Holn
AJATH (Table 15). HE wEE 333 A& Table 169 L}E}LH%iU} Ng 2

T AE WEAA Si% Ca =7t %o 54 JE WEAME Fed s=71 &
dth. H4 AE dES HHEn 3t 249 Aole 2HF I} 54
I #FHo] =T

Kotelnikosky ¢} Khakusy &3 FoA 5AE F8 3T &2 U JHz 1
A7 1.2 ~ 20 mE NS GFAT (Fig. 19A, B). ¥4 Zmeinaya <A FA A &
AP Z2F7F $A-8 2 QPoew(Rs #7] ¢hh, 394 A#& H, JXT, MBM
133 NB (Table 149 z2e& o7 AHhujx]dlA el Kotelnikosky,
Khakusy, Zmeinaya <359 AE vjEA FAF 53CAA AFdes TG AT

FE BT 91 #5390 AATF F NB AN 7B 22 594 AT (33)
o] BARHNoH, 34 Aol 7 AA AF XL MBM ¥iA Qi o] HiA=
FFEol TR wALY. FFE TFY dEELS 2% 49 2R I B
ojlRem, Al Feety e e HEEE % 23} Bacillus -LOI] %31
Ao2 vetgth. MBM wjA A= F3ol7F AEHRA W, NB WiAdA= 3
FAsA Fe Aol FEHAD. AT olv HiXY Aol 3G AT A%
T8 S AgE vAE AR vyt B Fo tdd JH A
2 AdujR o] JFE FEE 3 ~ 8¢/l o] FEHIE F3 FAFA

5A3% RE 394 " AE9 phosphatase, protease, lipase, amylase, 1& 3
phospholipase C¢ Z& AAH T4 GAEE =AY =2 OIS 54 &
AEE B #FE 3494 MAEY 71 7 AA YEid MBM HEjA oA 2}
Fd AFAYG. olE #FT BT 17 449 TFoAY FFolfd iR &
gdA ATe 27 - 37%9 amylase A EE AQdliEe EF 2 &4 4SS R
Jom (Table 17). &4 AE7F 20ToA BT 50CoA o A dehgth
Phosphatase @A EE 20T 50CoA 1A 247 7HEQ v g3k 5 27‘3@' A
-"]’ 20CANME 712 E3) Aldo] F Ao 32 ~ 41%A 2, 50T E Fulvt
79 ~ 87%& R (Table 17). Kotelnikovsky &HF9 AE WEAA F
SO AT dREEo] =& 79 phosphatase, lipase, phopholipase C, L&
rotease A EE e Amylase BT (28%)F Khakusy (27%)<}F M|
A1, Zmeinaya SA59 AE WE (37%)B e A Uelgtd, Zmeinaya <
N EE T v YE9 phosphatase FHEE 8T%E O& 2HEY o =4 4

rlo

ﬂﬂﬂ o Nlﬂl r

o

i rl

oA My R oo B
oo

o2

AeHor WA 2ol 384 HAEY AT ¥ VA, 20TAHRG

A3 A
50CAAM 9 ¥ 59 a4 FATYHERA
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Table 14. Composition of the selective mediums used for the thermophilic

bacteria isolation.

Medium Composition(g per liter) References
glucose 1
H yeast extract 2.5 Shooner et al. 1996
CaCl>2H20 0.57
peptone
IXT yeast extract Sak ¢ al 1996
Na3S:035H:0 1 axo et ak
pH of the medium was adjusted to 7.0 with Nacl
polypeptone 5
yeast extract 1
KoHPO 6
MBM 2 ‘ Sung et al. 2002
KH2PO, 2
MgS047Hz0 0.5
L-tyrosine 0.5
trient broth
NB Hutrient bro 8 Beffa et al. 1996

(NNPC GIP, Russia)
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Table 15. Chemical characteristics of thermal water from the Kotelnikovsky,

Khakusy, and Zmeinaya hot springs, Lake Baikal, Russia.

Sample Data of H Eh EC DO WT
description measurement P (mV) |(ms cm-1)| (mg 1-1) ()
Kotelnikovsky 03.07.2001 8.6 -350 0.5 2.7 76.0
Khakusy 04.07.2001 3.1 70 0.5 5.7 46.4
Zmeinaya 05.07.2001 8.9 -330 0.6 1.0 42.8

Table 16. Chemical compositions of the green biomats from the
Kotelnikovsky, Khakusy, and Zmeinaya springs, Lake Baikal, Russia. (wt%)

Sample . ;
o Mg | Al Si P S K Ca | Mn | Fe Sr Ti
description
Kotelnikovsky | 1.5 | 4.1 |44.4] 26 | 1.5 | 5.8 |21.0] 0.6 {16.9]| 0.2 | 1.4
Khakusy 081791479 13| 1.81{11.4110.2| 0.3 |16.6|<0.1| 1.6
Zmeinaya Nd | 8.4 |51.1]| 2.8 159 |13.6| 83| 041] 84|01 0.9

Nd, not detected.
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Table 17. Number of strains that revealed enzymatic activities. Thermophilic
bacteria isolation water and biomats of Kotelnikovsky(a), Khakusy (b), and

Zmeinaya (c) hot springs, Lake Baikal,

Phosphatase . Phospholi
. |SourcelNumber| _ . Protease|AmylaselLipase
Selective activity tivity? lactivity® lactivity® pase C
ivi
medium | | O' rjo ) lhourb, 24hoursb, ac 12\11 v ,azcc iy ,azcc v activityd,
isolation [strains (1 (1 tl/t t t 1/t
(a) Kotelnikovsky hot springs
Water 4 3 4 3/3 3 3 3/3
JXT .
Biomats 3 2 3 2/2 1 2 2/2
Water 7 3 7 i 1 6 7/7
MBM .
Biomats 4 - 4 4/4 3 4 4/4
Water 6 2 5 1/3 - 3 2/2
NB .
Biomats 7 1 3 1/3 1 5 5/5
q Water 2 1 1 -/2 1 2 -/1
Biomats 6 4 4 3/6 1 6 3/3
Total numb f
otal number ot 1 o9 16 31 | 2180 | 11 31 | 26/27
strains
Strains that sh d
ams that showe 41 79 | sam1 | ® 79 | 67/69
enzymatic activity, %
(b) Khakusy hot springs
Water 1 - 1 -/1 - - -/1
JXT .
Biomats 3 7 6/7 3/8
MBM Water - - - - - -
Biomats 1 1 1 1/1 - 1 1/1
Water 2 - 2 -/- - - -/~
NB .
Biomats 4 1 2 1/3 - 3 3/3
- Water 2 - - -/2 1 1 -/~
Biomats 4 2 3 -/- 2 4 -/1
Total b f
ol mumber ot 4 o9 7 16 8/14 6 16 | 1214
strains
Strains that sh d
ams that sfiowe 32 73 | 36/64 27 73 | 55/64

enzymatic activity, %
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Phosphatase . Phospholi
. |ISourceNumber| . Protease|AmylaselLipase
Selective activity tivity? lactivity® lactivity® pase C
medium |, , (;. 3 Otr _ l1hour",|24hours”, ?1C/t12‘zl y ’:zcc R ’:ZCC DA activity?,
isolation |strains | ;e {1 A
(c) Zmeinaya hot springs
Water 8 2 6 -/2 4 - 2/2
JXT .
Biomats 2 1 1 1/1 - 1 1/1
Water - - - -/- - - -/-
MBM .
Biomats 1 1 1 1/1 - 1 1/1
NB Water 6 1 6 2/3 2 2 3/3
Biomats 3 3 7 4/5 2 5 5/5
q Water 1 - 1 -/~ - - -/-
Biomats 4 3 4 1/4 3 4 1/2
Total number of
. 30 11 26 9/16 11 13 13/14
strains
Strains that showed
ns b showe 37 87 | 3053 | 37 43 | 4347
enzymatic activity, %

a- phosphatase activity was estimated according to the intensity of colored substrate,

b~ time of incubation,

¢~ tl-temperature of 20°C; t2-temperature of 50C,

d- protease, lipase, amylase and phospholipase C activities were detected according to the clear zones that
formed around colonies.
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Fig 18. Locality map of the sampling area at Kotelnikovsky, Khakusy, and
Zmeinaya hot springs,Lake Baikal, Siberia, Russia..
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Fig. 19. Transmission electron micrographs of bacteria from the thermal water
of Kotelnikovsky (A) and Khakusy (B) hot springs. Microorganisms obtained
directly from the natural samples were characterized by extracellular amorphous
mineral particles (marked by arrows).
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A 6F HFHLAFoIN +ETt sielAsI=F=

1. & §5% (Khubsgul)®

of AFHY F ol e} APW F2Z w4 ATE FAstged, o I
BN 22 Hete ST w77 Ak

2. 317]1%-% A4 (paleoclimatology)
vlo]lZ FA AFHI} HFAEAA lem 9HE JE ABAA wlY, R

Bacillus #5<& FISH " 22 Bacillus 92 #23th o]E Bacillus 59 Hj
25 (16, 25, 37 C)oll e &F HxE =43 A3 Bakal & ddle= o 3%

d Aoll= g AR F5T F glov, of AAE FE (ponen)‘“* A2t A
gt olgj@ A= FISH WE<e 71538, 18558 388 & 8L s
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Enzymes activities of the olygotrophic bacteria (strains 1-137)

Strains Phosphatase Protease Lipase Medium | Month Place of samples Morphology
number | Inan | Ina | Milk | Gelatin | Oil | Lecith
hour day in’s
i . 18 ++ + vi PYA Oct. Akademichesky Ridge, Water Gr - rods
500 m
- - 14 | +++ + 8 PYA ~//- Akademichesky Ridge, ~//- Gr —rods
500 m shape
N - 13 i - 8 PYA -//- Akademichesky Ridge, -//- Gr +rods
500 m
_ _ 16 | ++++ + 10 PYA -//- Akademichesky Ridqe, -//- Gr - rods
500 m
; +/- 18 T+ + 10 PYA -//- Akademichesky Ridge, -//- Gr - rods
500 m
- - 14 —+ + 9 PYA -//- Akademichesky Ridge, -/l- Gr + rods
500 m
- - 4 - - - PYA -//- Akademichesky Ridqe, -//- Gr + rods
500 m shape




++ 12 + 8 PYA -//- Akademichesky -/1- Gr + cocci
Ridge, 500 m
- 16 +++ 10 PYA -//- Akademichesky -//- Gr —rods
Ridge, 1000 m shape
- 15 ++ 9 PYA -//- Akademichesky -//- Gr + rods
Ridge, 1000 m
+ 15 +++ 10 PYA -/l- Akademichesky -//- Gr + cocci
Ridge, 1000 m
- 15 ++ 10 PYA -//- Akademichesky -//- Gr —rods
Ridge, 1000 m shape
+ 18 ++ 12 PYA -/1- Akademichesky -//- Gr + rods
Ridge, 1000 m shape
- 11 +++ 13 PYA -//- Akademichesky ~//- Gr + rods
Ridge, 1000 m shape
++ 10 + 14 PYA -//- Cape Berezovyi-Cape -/1- Gr + rods
Tankhoy, 1000 m
+/- - + - PYA -//- Cape Berezovyi-Cape -//- Gr - rods

Tankhoy, 1000 m




+ +++ 8 + 8 PYA -/1- Cape Berezovyi-Cape -//- Gr - rods
Tankhoy, 1000 m
+ +++ 8 + 9 PYA -1/~ Cape Berezovyi-Cape -//- Gr - rods
Tankhoy,1000 m
- - 8 ++ 10 PYA -1/~ Cape Ukhan-Cape -//- Gr + rods
Tonkyi, 500 m shape
- - 4 ++ 8 PYA -/l- Cape Ukhan-Cape -/l- Gr —rods
Tonkyi, 500 m shape
- ++ - - - PYA -1/- Cape Ukhan-Cape -1/- Gr + cocci
Tonkyi, 500 v
- - 5 + 5 PYA -11- Cape Ukhan-Cape -//- Gr —rods
Tonkyi, 500 m shape
+ +++ 11 + 10 PYA -/l- Cape Berezovyi-Cape -//- Gr - rods
Tankhoy, 1000 m
- - 10 ++ 10 PYA -//- Cape Berezovyi-Cape -//- Gr —rods
Tankhoy, 1000 m shape
++ +++ - - - PYA Dec. | v.Lystvianka, 500 m -/l- Gr +rods
- - 4 + - PYA -1/- v. Lystvianka, 500 m -/- Gr —rods




+ 6 ++ +/- PYA -/l- v. Lystvianka, 500 m -//- Gr - rods
+ ++ - - - PYA -1/~ v. Lystvianka, 500 m -//- Gr + rods
+ + - - + PYA -//- v. Lystvianka, 500 m -//- Gr + rods
++ +++ - - + PYA -1/~ v. Lystvianka, 500 m -/l- Gr —rods
- - - - + PYA -//- v. Lystvianka, 500 m -/1- Gr —rods
- - - - - PYA -//- v. Lystvianka, 500 m -/1- Gr + rods
- + 8 + + PYA -//- v. Lystvianka, 500 m -//- Gr —rods
- + 4 + - PYA -//- v. Lystvianka, 500 m -//- Gr + rods
- + 10 ++ - PYA -/l- v. Lystvianka, 500 m -//- Gr +
mycelium
- + 10 ++ + PYA -//- v. Lystvianka, 500 m -//- Gr + rods
- + 9 ++ + PYA -/l- v. Lystvianka, 500 m -1~ Gr + rods
- - 10 ++ + PYA -/l- v. Lystvianka, 500 m -//- Gr +rods
- - - - - PYA -//- v. Lystvianka, 500 m -/1- Gr + mycelium




101

++ - + PYA -//- v. Lystvianka, 500 m -//- Gr - rods
- - - PYA -//- v. Lystvianka, 500 m -//- Gr + rods
+ - - PYA -//- v. Lystvianka, 500 m -//- Gr+
mycelium
- + - PYA -//- v. Lystvianka, 500 m -//- Gr - rods
shape
+ ++ - PYA -//- v. Lystvianka, 500 m -//- Gr + rods
++ - +/- PYA -1/- v. Lystvianka, 500 m -//- Gr —rods
++ + - PYA -1/- v. Lystvianka, 500 m -//- Gr —rods
++ - + PYA -//- v. Lystvianka, 500 m -/1- Gr - rods
++ - + PYA -1l- v. Lystvianka, 500 m -/l- Gr —rods
+ ++ + PYA -//- v. Lystvianka, 500 m -//- Gr + rods
100 - ++ + PYA -1/~ v. Lystvianka, 500 m -1/- Gr + rods
- - - PYA -/l- v. Lystvianka, 500 m -/1- Gr +rods




++ - - - PYA -/l- v. Lystvianka, 500 m -/l- Gr - rods
+ 8 ++ 5 PYA -1/- v. Lystvianka, 500 m -//- Gr + rods
104 - 6 ++ 4 PYA -1/- v. Lystvianka, 500 m -//- Gr + rods
- - +/- - PYA -/l- v. Lystvianka, 500 m -/l- Gr - rods
10 6‘ ++ 8 ++ 4 PYA -/~ | v.Lystvianka, 500 m -1/- Gr + rods
shape
- 4 ++ 6 PYA -//- v. Lystvianka, 500 m -//- Gr + rods
++ - - - PYA -//- v. Lystvianka, 500 m -//- Gr — rods
- 18 ++ 10 PYA -/l- v. Lystvianka, 500 m -//- Gr —rods
110 - - + - PYA -//- v. Lystvianka, 500 m -//- Gr —rods
| shape
- 4 ++ 3 PYA -//- v. Lystvianka, 500 m -//- Gr —rods
++ - + - PYA -/l- v. Lystvianka, 500 m -//- Gr + rods
+ - - - PYA -1/~ v. Lystvianka, 500 m -//- Gr --rods




+ - - PYA -/1- v. Lystvianka, 500 m -/l- Gr —rods
shape
+ - - PYA -1l- v. Lystvianka, 500 m -//- Gr —rods
- - - PYA -//- v. Lystvianka, 500 m ~//- Gr + rods
- - ++ PYA -//- v. Lystvianka, 500 m -/l- Gr —rods
- - + PYA -/l- v. Lystvianka, 500 m -/l- Gr - rods
++ - + PYA -/l- v. Lystvianka, 500 m -/1- Gr --rods
+ 4 + PYA -//- v. Lystvianka, 500 m -//- Gr +/-rods
+ - + PYA -//- v. Lystvianka, 500 m -l- Gr —rods
- - - PYA -//- v. Lystvianka, 500 m -/l- Gr —rods
- - + PYA -1/~ v. Lystvianka, 500 m -//- Gr + rods
124 - - - PYA -/1- v. Lystvianka, 500 m -/l- Gr - rods
+ 12 ++ PYA -/1- v. Lystvianka, 500 m -/l- Gr + rods
- - - PYA -1/- v. Lystvianka, 500 m -//- Gr —rods




+ - + - PYA -//- v. Lystvianka, 500 m -/l- Gr —rods
+++ - + - PYA -/l- v. Lystvianka, 500 m -/l- Gr +/—rods

+ - + 2 PYA -//- v. Lystvianka, 500 m -//- Gr +rods

130 - - + 8 PYA -//- v. Lystvianka, 500 m -//- Gr -- rods
131 - - - -~ PYA -//- v. Lystvianka, 500 m -/l- Gr +/--rods
- 6 + 4 PYA -/l- v. Lystvianka, 500 m -//- Gr + coccl

133.. - 10 ++ 10 PYA -1/~ v. Lystvianka, 500 m -/1- Gr + rods
- 8 ++ 7 PYA -//- v. Lystvianka, 500 m -1/~ Gr + cocci

- - - 8 PYA -//- v. Lystvianka, 500 m -/1- Gr - rods

+ 9 + 6 PYA -/l- v. Lystvianka, 500 m -//- Gr + rods

- - + 8 PYA -/l- v. Lystvianka, 500 m -/1- Gr —rods

138 — 18 2 ¥ PYA Dec Lystvianka (500m) /- Gr+ rods




139 - - + — PYA | Dec. | Lystvianka (500m) -//- | Gr+ rods
140 - 12 - 3 PYA | Dec. | Lystvianka (500m) -//- | Gr+ rods
141 - - - - PYA | Dec. | Lystvianka (500m) -//- | Gr-rods
142 +/— - +/— - PYA Lystvianka (500m) -//- | Gr-rods
143 - 12 + 13 PYA N]S);’c;. Lystvianka (500m) -//- | Gr+rods
144 - 10 - 14 PYA | Dec. | Lystvianka (500m) -//- | Gr+rods
145 — - - 4 PYA | Dec. | Lystvianka (500m) -//- | Gr-rods
146 - 13 + - PYA | Dec. | Lystvianka (500m) -//- | Gr—-rods
147 - 15 + 16 PYA Lystvianka (500m) -//- | Gr -rods
148 - - + 1 PYA N];):(;. Lystvianka (500m) -//- | Gr+rods
149 - 12 + - PYA | Dec. | Lystvianka (500m) -//- | Gr+ rods
150 - ~ - - PYA | Dec. | Lystvianka (500m) -//- | Gr+rods
151 - - - - PYA | Dec. | Lystvianka (500m) -//- | Gr+rods
152 - - + - - PYA | Dec. | Lystvianka (500m) -//- | Gr-rods
153 - 20 +/- 20 PYA Lystvianka (500m) -//- | Gr-rods
154 + - + - PYA N];)Z(;. Lystvianka (500m) -//- | Gr+rods
155 + - + - PYA | Dec. | Lystvianka (500m) -//- | Gr+ rods
156 - 18 +/— 20 PYA | Dec. | Lystvianka (500m) -//- | Gr-rods




157 + - PYA | Dec. | Lystvianka (500m) -//- | Gr-rods
158 +/— - PYA Lystvianka (500m) -//- | Gr-rods
Nov.

159 +/- - PYA | Dec. | Lystvianka (500m) -//- | Gr—rods
160 +/— - PYA | Dec. | Lystvianka (500m) -//- | Gr—rods
161 — PYA | Dec. | Lystvianka (500m) -//- | Gr+ rods
162 - PYA | Dec. | Lystvianka (500m) -//-

163 +/— - PYA | Dec. | Lystvianka (500m) -//- | Gr-rods
164 17 + 21 PYA Lystvianka (500m) -//- | Gr -rods
165 - PYA N];):é. Lystvianka (500m) -//- | Gr+ rods
166 + 14 11 PYA | Dec. | Lystvianka (500m) -//- | Gr—rods
167 +/— — PYA | Dec. | Lystvianka (500m) -//- | Grt+ rods
168 + 13 + 21 PYA | Dec. | Lystvianka (500m) -//- | Gr—rods
169 +/— 14 + 16 PYA | Dec. | Lystvianka (500m) -//- | G+ rods
170 13 - 18 PYA Lystvianka (500m) -//- | Grtrods
171 + - PYA NI;);:. Lystvianka (500m) -//- | Grt+ rods
172 +/— + - PYA | Dec. | Lystvianka (500m) -//- | Gr+ rods
173 + 10 + 12 PYA | Dec. | Lystvianka (500m) -//- | Gr+rods
174 + - PYA | Dec. | Lystvianka (500m) -//- | Gr+/-rods
175 + - PYA | Dec. | Lystvianka (500m) -//- | G+/— rods

10




176 +/— 15 4 +/— 22 PYA | Dec. | Lystvianka (500m) -//- | Gr—rods
177 — - PYA | Dec. | Lystvianka (500m) -//- | Gr—rods
178 + 5 18 +/— 18 PYA | Dec. | Lystvianka (500m) -//- | Grt/—rods
179 2 1 — 2 PYA | Dec. | Lystvianka (500m) -//- | G+/- rods
180 - + 14 6 10 PYA June-01 | Posolskaya Banka | Sediment93-94|  Gr + rods
181 - + 17 7 11 PYA June-01 | Posolskaya Banka | Sediment7-8 Gr + rods
182 +++ | ++H+ 3 2 - PYA June-01 | Posolskaya Banka | Sediment9-10 | Gr+ rods
183 - ++ 17 5 16 PYA June-01 | Posolskaya Banka | Sediment23-24 |  Gr + rods
184 - - 17 6 15 PYA June-01 | Posolskaya Banka | Sedimentl-2 |  Gr+ rods
185 - - 18 7 18 PYA June-01 | Posolskaya Banka | Sediment 19 Gr + rods
186 - + 17 6 17 PYA June-01 | Posolskaya Banka | Sediment93-94\  Gr + rods
187 +++ | +H+ 9 5 5 PYA June-01 | Posolskaya Banka | Sediment93-94 |  Gr + rods
188 - + 12 4 3 PYA June-01 | Posolskaya Banka | Sedimentl1ll- |  Gr+ rods
112
189 ++ +++ 8 4 - PYA June-01 | Posolskaya Banka | Sediment95-96 [ Gr + rods
190 + +++ 7 - PYA June-01 | Posolskaya Banka | Sediment95-96 | Gr - rods
191 - - 2 - - PYA June-01 | Posolskaya Banka | Sediment117- |  Gr - rods
118
192 - - 5 5 - PYA June-01 | Posolskaya Banka | Sediment131- |  Gr+ rods
132

11




193 +++ | +++ | 15 7 - 14 PYA June-01 | Posolskaya Banka | Sedimentl03- |  Gr + rods
104
194 - ++ 15 3 - 17 PYA June-01 | Posolskaya Banka | Sedimentl3l- |  Gr + rods
132
195 +++ |+ - - - - PYA June-01 | Posolskaya Banka | Sedimenti2l- |  Gr + rods
122
196 +++ | +++ - - - - PYA | June-01 | Posolskaya Banka Sediment Gr - rods
155-156
197 ++ | - - - - PYA | June-01 | Posolskaya Banka Sediment Gr + rods
137-138
198 - - 16 - 11 - PYA | June-01 St. Malenkii Sediment 1 Gr + rods
199 - - 16 7 32 2 PYA | June-01 St. Malenkii Sediment 1 Gr - rods
200 - - 14 7 - 15 PYA | June-01 St. Malenkii Sediment 1 Gr - rods
201 - - 16 10 - 10 PYA | June-01 St. Malenkii Sediment 2 Gr + rods
202 +++ |+t 9 5 - 15 PYA | June-01 St. Malenkii sediment 3 Gr + rods
203 - - 17 8 - 15 PYA | June-01 | Posolskaya Banka Sediment Gr + rods
117-118
204 - - 12 7 - 6 PYA | June-01 | Posolskaya Banka Sediment Gr - rods
117-118
205 - + 9 3 - - PYA | June-01 | Posolskaya Banka Sediment Gr + rods
103-104

12




206 - - 18 4 12 PYA | June—01 | Posolskaya Banka Sediment Gr - rods
173-174

207 - - - 3 - PYA | June-01 | Posolskaya Banka Sediment Gr - rods
175-174

208 - - 16 4 4 PYA | June—-01 | Posolskaya Banka Sediment Gr + rods
175-174

209 - - 10 8 - PYA | June-01 | Posolskaya Banka Sediment Gr + rods
183-184

210 - + 10 8 - PYA | June-01 | Posolskaya Banka Sediment Gr + rods
159-160

211 ++ ++ 8 8 - PYA | June-01 | Posolskaya Banka Sediment Gr + rods
233-234

212 +++ +++ 6 7 10 PYA | June-01 | Posolskaya Banka Sediment Gr + rods
233-234

213 - - 7 4 4 PYA | June-01 | Posolskaya Banka Sediment Gr + rods
183-184

214 - + 11 15 10 PYA | June-01 | Posolskaya Banka Sediment Gr + rods
199-200

215 - - 14 - - PYA | June—01 | Posolskaya Banka Sediment Gr + rods
233-234

216 - - 13 8 - PYA | June—01 | Posolskaya Banka | Sediment235- |  Gr + rods

236
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217 - - 3 - 20 3 PYA | June-01 | Posolskaya Banka | Sediment99- | Gr+ rods
100

218 - + 16 16 - 11 PYA | June-02 T. Baikalsk Water 500 Gr + rods

219 ++ +++ | 11 5 20 5 PYA | June—-01 | Posolskaya Banka | Sediment161l- | Gr + rods
162

220 + +++ 5 - - - PYA | June—01 | Posolskaya Banka | Sediment171- | Gr + rods
172

221 - + 9 5 - - PYA | June-02 T. Baikalsk Water 500 Gr + rods

222 + ++ 10 5 5 3 PYA | June-02 T. Baikalsk Water 500 Gr + rods

223 - ++ 12 5 - - PYA | June-02 T. Baikalsk Water 500 Gr - rods

224 - + 9 - - - PYA | June—02 | Posolskaya Banka | Sediment1-3 Gr + rods

225 - - - - - - PYA | June-01 St. Malenkii Sediment 30-35 | Gr + rods

226 - - 16 14 - 9 PYA | June—01 | Posolskaya Banka | Sediment50 Gr + rods

227 - + - - - - PYA | June-01 | Posolskaya Banka | Sediment 54 Gr + rods

228 - - 6 5 - - PYA | June-02 Academichesky Sediment Gr + rods

Ridge

229 - - 16 19 - 4 PYA | June—01 | Posolskaya Banka | Sediment1105-| Gr + rods
106

230 - - 12 17 - 12 PYA | June-02 Academichesky Sediment Gr + rods

Ridge

14




231 - - 11 10 9 - PYA | June-01 | Posolskaya Banka Sediment Gr + rods
317-318

232 +++ |+ - - - - PYA | June-02 Academichesky Sediment Gr + rods

Ridge

233 - - 13 7 - - PYA | June-01 | Posolskaya Banka Sediment Gr + rods
235-236

234 - + - - - 8 PYA | June-01 | Posolskaya Banka | Sediment50 | Gr + rods

235 - - 17 6 - 12 PYA | June-01 | Posolskaya Banka | Sediment77- | Gr + rods

78

236 - + 13 5 6 - PYA | June-01 | Posolskaya Banka Sediment Gr + rods
205-206

237 - + 9 10 - - PYA | June-01 | Posolskaya Banka Sediment Gr + rods
| 227-228

238 - - 8 5 - 3 PYA | June—-01 | Posolskaya Banka | Sediment2l- | Gr + rods

22

239 - - 17 7 - 10 PYA | June-02 T. Baikalsk Water 500 Gr + rods

240 - + 17 7 - 10 PYA | June-02 T. Baikalsk Water 500 Gr + rods

241 +++ | +++ | 10 - 10 - PYA | June-01 | Posolskaya Banka Sediment Gr + rods
235-236

242 - + 10 7 - - PYA | June-02 T. Baikalsk Water 500 Gr + rods

243 - - 17 15 - 7 PYA | June-02 T. Baikalsk Water 500 Gr + rods

15




244 +++ | +H+ 4 - - - PYA | June-01 | Posolskaya Banka Sediment Gr + rods
285-286
245 - ++ 4 6 5 5 PYA | June-01 | Posolskaya Banka | Sediment317- | Gr + rods
318
246 - ++ 7 10 - 9 PYA | June-02 Academichesky Sediment Gr + rods
Ridge
247 - + 10 11 - 4 PYA | June-02 Academichesky Sediment Gr + rods
Ridge
248 - - - - - - PYA June - 02 Academichesky Sediment Gr + rods
Ridge
Enzymes activities of the psychrophilic bacteria
Strains Phosphatase Protease Lipase Medium | Month Place of samples Morphology
number | Inan | Ina | Milk | Gelatin | Oil | Lecith
hour day in’s
1P - - - - + - R,A Oct. | Cape Berezovyi-Cape | Water Gr - cocci
Tankhoy, 500 m
- + - + - - R,A -//- Cape Berezovyi-Cape -//- Gr + rods

16




Tankhoy, 500 m

11

Tonkyi, 1000 m

- - - + RA -//- Cape Berezovyi-Cape -/~ Gr + cocci
Tankhoy, 500 m
++ +++ + - R,A -//- Cape Ukhan-Cape -/- Gr + rods
Tonkyi, 1000 m
- - + + R,A -/l- Cape Ukhan-Cape -/l- Gr + rods
Tonkyi, 1000 m
- - ++ - RA -/l- Cape Ukhan-Cape -//- Gr + rods
Tonkyi, 1000 m
- - +/- - R,A -//- -%-, 1000 m -//- Gr + rods
g - - - - R,A -//- Cape Ukhan-Cape -/1- Gr +rods
Tonkyi, 1000 m |
- - - +/- R,A -//- Cape Ukhan-Cape -//- Gr +/- rods
Tonkyi, 1000 m
- - + - RyA -/l- Cape Ukhan-Cape -/l- Gr + rods
Tonkyi, 1000 m
- + +/- - RA -//- Cape Ukhan-Cape -//- Gr + rods

17




- + +/- - R,A -//- Cape Ukhan-Cape -/1- Gr + rods
Tonkyi, 1000 m

- ++ - + RA -//- Cape Ukhan-Cape -/1- Gr + rods
Tonkyi, 1000 m

- - + - RA -//- Cape Ukhan-Cape -//- Gr - rods
Tonkyi, 1000 m

+++ | - +/- RA -//- Cape Ukhan-Cape -/l- Gr + rods

Tonkyi, 1000 m

- + - + R,A -/l- Cape Ukhan-Cape -/1- Gr +/- rods
Tonkyi, 1000 m

- + - + R,A -//- Cape Ukhan-Cape -//- Gr +rods
Tonkyi, 1000 m

+ ++ - - R,A -/l- Cape Ukhan-Cape -//- Gr - rods
Tonkyi, 1000 m

- - - - R,A -//- Cape Ukhan-Cape -/1- Gr + rods
Tonkyi, 1000 m

- + ++ + RA -/l- Cape Ukhan-Cape -/l- Gr + rods
Tonkyi, 1000 m shape

18




R,A -//- Cape Ukhan-Cape -//- Gr +rods
Tonkyi, 1000 m
RA -//- Cape Ukhan-Cape -//- Gr + cocci
Tonkyi, 1000 m
R,A -//- Cape Ukhan-Cape -//- Gr + rods
Tonkyi, 1400 m
24 R,A -//- Cape Ukhan-Cape -//- Gr +rods
Tonkyi, 1400 m shape
RA -//- Cape Ukhan-Cape -/l- Gr +rods
Tonkyi, 1400 m
R,A -/l- Cape Ukhan-Cape -/1- Gr + cocci
Tonkyi, 1400 m
R,A -//- Cape Ukhan-Cape -//- Gr — coccl
Tonkyi, 1400 m
RA -/f- Cape Ukhan-Cape -/l- Gr + cocci
Tonkyi, 1400 m
RA -//- 5 km from cape -/l- Gr - rods

Berezovyi, 1000 m

19




- - - R,A -/l- 5 km from cape -//- Gr —rods
Berezovyi, 1000 m shape
- - - R,A -//- 5 km from cape -//- Gr + rods
Berezovyi, 1000 m
- 5 + RyA -/l- 5 km from cape -//- Gr - rods
Berezovyi, 1000 m
- - - R,A -/- 5 km from cape -//- Gr + rods
Berezovyi, 1000 m
+++ 6 - R,A -//- 5 km from cape -//- Gr —rods
Berezovyi, 1000 m
- 6 + R,A -//- 5 km from cape -//- Gr —rods
Berezovyi, 1400 m shape
++ - - R,A -//- 5 km from cape -/1- Gr + rods
Berezovyi, 1400 m
- 10 +++ R,A -/l- 5 km from cape -//- Gr —rods
Berezovyi, 1400 m shape
- - - RA -/l- 5 km from cape -//- Gr - rods

Berezovyi, 1400 m

20




+ 4 - R,A -//- 5 km from cape -//- Gr - rods
Berezovyi, 1400 m
++ 6 - R,A -//- 5 km from cape -//- Gr - rods
Berezovyi, 1400 m
- 8 ++ R,A -/l- 5 km from cape -/l- Gr + rods
Berezovyi, 1400 m shape
++ - - RA -//- 5 km from cape -//- Gr + rods
Berezovyi, 1400 m
- - - RA -//- 5 km from cape -//- Gr + rods
Berezovyi, 1400 m
44 +/— 10 ++ R2A Oct... Elokhin-Davsha  Water Gr+ rods
(500 m)
45 + 6 +++ R2A Oct... ¢. Ukhan- -//- Gr + rods
c.Tonkyi (1600
m)
46 - 18 +H+ R2A Oct...  c.Berezovyi- -//- Gr + rods
¢.Tankhoy (500m)
50 ++ - ++ R2A Oct... Elokhin-Davsha -//- Gr+cocci

21

(500m)




51

52

53

54

55

56

57

58

59
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+/-
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R2A

R2A

R2A

R2A

R2A

R2A
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Oct...

Oct...

Oct...

Oct...

Oct...

Oct...

Oct...

Oct...

Oct...

Elokhin-Davsha
(500m)

¢. Ukhan-
c.Tonkyi (500 m )

¢. Ukhan-c.
Tonkyi (500 m)

c. Ukhan-
¢.Tonkyi (500m)

¢. Ukhan-c.
Tonkyi
(1400 m)

¢. Ukhan-c.
Tonkyi
(1400 m)

¢. Ukhan-c.
Tonkyi
(1400 m)

¢. Ukhan-c.
Tonkyi
(1600 m)

C.Berezovyi-
c.Tankhoy
(500 m)

s

-/f-

-//-

-//-

-//-

-//-

/-

-//-

Gr + rods

Gr -+ rods

Gr + rods

Gr- rods

Gr +rods

Gr + rods

Gr + rods

Gr + rods

Gr +coce
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R2A

R2A

R2A

R2A
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23

Oct...

Oct...

Oct...

Oct...

Oct...

Oct ...

Oct...

Oct...

Oct...

Oct...

C.Berezovyi-
c¢.Tankhoy
(500 m)

C.Berezovyi-
¢.Tankhoy
(500 m)

C.Berezovyi-
c.Tankhoy
(1000 m)
C.Berezovyi-
c.Tankhoy
(1000 m)
C.Berezovyi-
c.Tankhoy

(1400 m)
C.Berezovyi-
c.Tankhoy

(500 m)
Akademichesky
Ridge

(500 m)
Akademichesky
Ridge

(500 m)
Akademichesky
Ridge

(500 m)
South Baikal,
near c. Berezovii

/-

-/1-

/-

/-

-//-

/-

/-

-//-

-//-

Lubomirskaia
baicalensis

Gr + rods

Gr + rods

Gr + rods

Gr +rods

Gr + rods

Gr + rods

Gr —rods

Gr + rods

Gr + rods

Gr+ rods
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Oct...

Sept.

Sept.

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Novw.

Nov.

Nov.

Nov.

South Baikal,
near ¢. Berezovii

South Baikal,
near ¢. Berezovii

South Baikal,
near ¢. Berezovii

South Baikal,
near ¢. Berezovii

South Baikal,
near ¢. Berezovii

South Baikal,
near ¢. Berezovii

South Baikal,
near ¢. Berezovii

South Baikal,
near ¢. Berezovii

South Baikal,
near ¢. Berezovii

South Baikal,
near ¢. Berezovii

South Baikal,
near ¢. Berezovil

South Baikal,
near ¢. Berezovii

South Baikal,
near ¢. Berezovil

Lubomirskaia
baicalensis

Lubomirskaia
baicalensis
Baicalospongia
intermedia

Lubomirskaia
Baicalensis

Lubomirskaia
baicalensis
Baicalospongia
baicalensis
Baicalospongia
baicalensis
Baicalospongia
baicalensis
Baicalospongia
baicalensis
Baicalospongia
intermedia
Baicalospongia
intermedia
Baicalospongia
intermedia
Baicalospongia
intermedia

Gr + rods

Gr + rods

Gr + rods

Gr + rods

Gr +
branching
rods

Gr + rods
in chains

Gr+ rods
in chains

Gr - rods

Gr + rods,
in chains

Gr - rods
Gr+
mycelium

Gr —rods

Gr + rods



100 + ++
101 + +
102 - -
103 - ++
++ et
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o e
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8 +++
7 ++
10 ++
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25

Oct

Oct

Oct

Oct

June -
02

June -
02

June -
02

June -
02

June -
02

June -
02

June -
02

June -
02

June -
02

South Baikal,
near ¢. Berezovii

South Baikal,
near ¢. Berezovii

South Baikal,
near ¢. Berezovii

South Baikal,

near c. Berezovii
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi

Kanyon Kukuiskyi

Kanyon Kukuiskyi

Lubomirskaia
baicalensis

Lubomirskaia
baicalensis

Lubomirskaia
baicalensis

Lubomirskaia

baicalensis

Sediment 3-6

Sediment 3-6

Sediment 3-6

Sediment 3-6

Sediment 3-6

Sediment 3-6

sediment 3-6

Sediment 3-6

Sediment 3-6

Gr + rods

Gr + rods

Gr - rods

Gr + rods

Gr + rods

Gr + rods

Gr + rods

Gr + rods

Gr - rods

Gr + rods

Gr + cocci

Gr + rods

Gr - rods
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++

-+

+++
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+++
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26

June -~
02

June -
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02
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June -
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Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi

Kanyon Kukuiskyi

Sediment 3-6

Sediment 3-6

Sediment 3-6

Sediment 3-6

Sediment 3-6

Sediment 3-6

Sediment 3-6

Sediment 3-6

Sediment 3-6

Sediment 3-6

Sediment 3-6

Sediment 18-

21

Sediment 18-
21

Gr + rods

Gr -+ rods

Gr + rods

Gr + rods

Gr + rods

Gr + rods

Gr + rods

Gr + rods

Gr + rods

Gr -+ rods

Gr + rods

Gr + rods

Gr + rods
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June -
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June -
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Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi

Kanyon Kukuiskyi

Sediment 18-
21

Sediment 18-
21

Sediment 18-
21

Sediment 18-
21

Sediment 18-
21

Sediment 18-
21

Sediment 18-
21

Sediment 18-
21

Sediment 18-
21

21

Sediment 18-
21

Sediment 18-
21

Sediment 0-3

Gr + rods

Gr -+ rods

GI‘ e rOdS

Gr - rods

Gr -+ rods

Gr + rods

GI‘ -+ rOdS

Gr + rods

GI' -+ rOdS

GI‘ + rOdS
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June -
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Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi

Kanyon Kukuiskyi

Sediment 0-3

Sediment 0-3

Sediment 0-3

Sediment 0-3

Sediment 0-3

Sediment 0-3

Sediment 0-3

Sediment 0-3

Sediment 0-3

Sediment 0-3

Sediment 0-3

Sediment 0-3

Sediment 0-3

Gr + rods

Gr + cocci

Gr + rods

Gr + rods

Gr + rods

Gr + rods

QGr + rods

Gr + rods

Gr + rods

Gr + rods

Gr + rods

Gr + rods

Gr + rods
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June -
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June -
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June -
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June -
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June -
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June -
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June -
02

June -
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Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
T. Baikalsk

Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi

Kanyon Kukuiskyi

Sediment 0-3

Sediment 0-3

Sediment 33-
36

Sediment 33-
36

Sediment
Sediment 33-

36
Sediment 33-

36

Sediment 0-3

Sediment 0-3

Sediment 0-3

Sediment 0-3

Sediment 0-3

Sediment 15-
18

QGr + rods

Gr + rods

Gr + rods

Gr + rods
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QGr + rods
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Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi

Kanyon Kukuiskyi

Sediment 15-
18

Sediment 15-
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Sediment 15-
18

Sediment 15-
18

Sediment 15-
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Sediment 15-
18
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Sediment 15-
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Sediment 15-
18

Sediment 15-
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Sediment 33-
36

Sediment 33-
36

Sediment 33-
36
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Gr + rods

Gr + rods

Gr + rods

Gr + rods

QGr + rods

Gr + rods

QGr + rods

Gr + rods

Gr + rods

Gr + rods

Gr + rods

Gr + rods



213

214

215

216

217

218

219

220

221

222

223

224

225

el

-+

4+

++

15

13

17

14

16

16

10

11

10

bt

R2A

R2A

R2A

R2A

R2A

R2A

R2A

R2A

R2A

R2ZA

R2A

R2A

R2A

31

June -
02

June -
02

June -
02

June -
02

June -
02

June -
02

June -
02

June -
02
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Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
T. Baikalsk

T. Baikalsk

T. Baikalsk

T. Baikalsk

Sediment 33-
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sediment 33-
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Sediment 33-
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Sediment 15-
18

Sediment 15-
18

Sediment 15-
18

Sediment 15-
18

Sediment 15-
18

Sediment 15-
18
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Sediment

Sediment

Sediment

Gr + rods

Gr + rods

Gr + rods

Gr + rods

Gr + rods

Gr + rods

Gr + rods

Gr + rods
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T. Baikalsk

T. Baikalsk

T. Baikalsk

T. Baikalsk

T. Baikalsk
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Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment
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Gr + rods
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Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi
Kanyon Kukuiskyi

Kanyon Kukuiskyi
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Sediment

Sediment
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Sediment
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Kanyon Kukuiskyi
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Kanyon Kukuiskyi
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Kanyon Kukuiskyi
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483 - 0 - R2A Oct South Baikal, Baicalospongia Gr + rods
near c. Berezovii baicalensis
Enzymes activities of the olygotrophic bacteria
Strains Phosphatase Protease Lipase Medium | Month Place of samples Morphology
number | ITnan | Ina | Milk | Gelatin | Oil | Lecith
hour day in’s
1 - - - - - - PYA Sept. Akademichesky Range, Water Gr - rodshape
300 m
2 - + - - - - PYA -//- Akademichesky Range, -//- Gr + rods
300 m
3 - + - - - - PYA -//- Akademichesky Range, -//- Yeast
300 m
4 - + - - - - PYA -/l- Akademichesky Range, -//- Yeast
300 m
5 - +/- - - + - PYA -//- Akademichesky Range, -//- Gr + rods
300 m
6 i _ - - + - PYA -//- Akademichesky Range, -//- Gr —rods
300 m
7 - - - - - - PYA -//- Akademichesky Range, -//- Gr + rods

50




300m

8 ++ - ++ PYA -//- Akademichesky Range -//- Gr + rods

9 - - - PYA -//- Akademichesky Range, /- Gr + cocci
300 m

10 o+ - - PYA -//- Akademichesky Range, -//- Gr —rods
300 m

11 ++ - - PYA -//- Akademichesky Range, -//- Gr —rods
300 m shape

12 - - - PYA -/ | Akademichesky Range, -//- Gr +rods
300 m

13 F - - PYA -//- Akademichesky Range, -//- Gr + rods
300 m

14 - - - PYA -//- Akademichesky Range, -//- QGr + rods
300 m

15 + - - PYA -//- Akademichesky Range, -//- QGr + rods
300 m

16 i - + PYA -//- Akademichesky Range, -1/- Gr + rods

| 300 m

17 ++ - - PYA -//- Akademichesky Range, -//- Gr - rods
300 m

18 - 10 - PYA -//- Akademichesky Range, -//- Gr+ rods
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300 m

19 n 20 T+ . PYA -//- Akademichesky Range, -//- Gr —rods
300 m

20 - 24 . - PYA -//- Akademichesky Range, -/f- Gr +/- rods
300 m

21 +++ - - - PYA -//- Akademichesky Range, -//- Gr +/- rods
300 m

2 N - - + PYA -//- Akademichesky Range, -//- Gr —rods
300m

73 - - - - PYA -//- Akademichesky Range, -//- Gr + rods
300 m

24 Tt 14 —+ + PYA -//- Akademichesky Range, -//- Gr —rods
300 m

75 T+ 14 ++ ++ PYA -//- Akademichesky Range, Gr —rods
300 m

26 n - + - PYA -//- Akademichesky Range, -//- Gr —rods
300 m

77 - . R ++ PYA /- Akademichesky Range, -//- Gr —rods
300 m

8 N - - ++ PYA -//- Akademichesky Range, -//- Gr —rods
300 m

79 - 10 - ++ PYA -//- Akademichesky Range, -//- Gr — rodshape
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300 m

30 4+ - - PYA -//- Akademichesky Range, -//- Gr —rods
300 m

31 - - - PYA -//- Akademichesky Range, /- Gr —rods
300 m

32 - - - PYA -//- Akademichesky Range, -//- Gr + cocci
300 m

33 + - - PYA -//- Akademichesky Range, -//- Gr + rods
300 m

34 ++ - - PYA -//- Akademichesky Range, -//- Gr + rods
300 m

35 N i - PYA -//- Akademichesky Range, -//- Gr + rods
300 m

36 - - - PYA -//- Akademichesky Range, -//- Gr + cocci
300 m

37 N - . PYA -//- Akademichesky Range, -//- Gr + rods
300 m

38 + 20 . PYA -//- Akademichesky Range, -//- Gr —rods
300 m

39 _ - - PYA /- Akademichesky Range, -//- Gr + cocci
300 m

40 - - - PYA -//- Akademichesky Range, /- Gr + rods
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300 m

41

42 - R - - PYA -//- Akademichesky Range, -//- Gr + coccl
300 m

43 T . - ++ PYA -//- Akademichesky Range, -//- Gr + rods
300 m

44 i - - +t PYA -//- Akademichesky Range, -//- Gr + rods
300 m

45 N - - ++ PYA /- Akademichesky Range, -//- Gr + rods
300m

46 - - . + PYA -//- Akademichesky Range, -//- Gr + rods
300 m

47 4+ - - ++ PYA -//- Akademichesky Range, -//- Gr + rods
300 m

48 ++ R - + PYA -//- Akademichesky Range, -//- Gr + rods
100 m

49 - . - - PYA -//- Southern Baikal, near -//- Gr —rods

Selenga River, 500 m
50 N 16 T+ + PYA -//- Southern Baikal, near -//- Gr —rods
Selenga River, 500 m
51 +/- 10 - - PYA -//- Southern Baikal, near /- Gr -

Selenga River, 500 m
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rodshape

52 + PYA -//- Southern Baikal, near -//- Gr + rods
Selenga River, 500 m
53 - PYA -//- Southern Baikal, near -/f- Gr + rods
Selenga River, 500 m
54 - PYA -//- Southern Baikal, near -//- Gr + rods
Selenga River, 500 m
55 - PYA -//- Southern Baikal, near -//- Gr + rods
Selenga River, 500 m
56 ++ PYA /- Southern Baikal, near -//- Gr + cocci
Selenga River, 500 m
57 3 PYA | /- | Akademichesky Range, - Gr + rods
100 m
58 - PYA -//- Akademichesky Range, -//- QGr + rods
100 m
59 - PYA -//- Akademichesky Range, -//- Gr + cocci
100 m
60 T+ PYA -//- Akademichesky Range, -/~ Gr + rods
100 m
61 4+ PYA -/]= Akademichesky Range, -//- Gr +rods
100 m
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62 - + PYA -//- Akademichesky Range, -//- Gr + rods
100 m

63 - - PYA -//- Akademichesky Range, -//- Gr + cocci
100 m

64 - T+ PYA -//- Akademichesky Range, -//- Gr —rods
100 m

65 - - PYA -//- Akademichesky Range, -/f- Gr + rods
100 m

66 - + PYA -//- Akademichesky Range, -//- Yeast
100 m

67 - + PYA -//- Akademichesky Range, -//- Gr + rods
100 m

68 - ++ PYA -1/- Akademichesky Range, -//- Gr + cocci
100 m

69 - +/- PYA -//- Akademichesky Range, -//- Yeast
100 m

70 - +/- PYA -//- Akademichesky Range, -//- Gr +/-
100 m rodshape

77N I PYA | /- | AkedomicheskyRange, |  -/f- Gr — rods
100 m

72 - - PYA -//- Akademichesky Range, -//- Gr +/-
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100 m rodshape
73 - - 18 +++ - PYA -//- Akademichesky Range, -//- Gr —rods
74 ++ 4+ - - - PYA -//- Akademichesky Range, -//- Gr —rods
100 m
75 - - 12 ++ - PYA -//- Akademichesky Range, -//- Gr + rods
100 m
76 - ++ - - + PYA -//- Akademichesky Range, -//- Gr + cocci
100 m
77 - - - - - PYA -//- Akademichesky -Range, ~//- Gr + rods
100 m
78 - - 6 - - PYA -1/~ Akademichesky Range, -//- Gr + rods
100 m
79 - - 20 +++ - PYA -//- Akademichesky Range, -/1- Gr —rods
100 m
80 ++ +++ - - - PYA -//- Akademichesky Range, -//- Gr —rods
100 m
81 - - - - - PYA | May |Baikal, near Selenga | Water | Gr + cocci
river, 0 m
82 - - - 20 -//- -//- | Baikal, near Selenga | -//- Gr + rods
river, 0 m
83 - + - - - -//- -//- | Baikal, near Selenga | -//- | Gr—rodshape
river, 0 m
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84 ++ | - - - -//- -//- | Baikal, near Selenga | -//- Gr +/- rods
river, 800 m

85 - - - - 6 -//- -//- | Baikal, near Selenga | -//- Gr +

river, 0 m mycelium

86 - - - - 15 -//- -//- | Baikal, near Selenga | -//- | Gr-rodshape
river, 10 m

87 - + 11 + 4 -//- -//- | Baikal, near Selenga | -//- Gr + rods
river, 10 m

88 - - - - - -//- -//- | Baikal, near Selenga | -//- Gr + cocci
river, 10 m

89 - - - - - -//- -//- | Baikal, near Selenga | -//- Gr + cocci
river, 10 m

90 - - - - - -//- -//- | Baikal, near Selenga | -//- Gr - rods
river, 10 m

91 - - 10 + - -//- -//- | Baikal, near Selenga | -//- Gr —rods
river, 10 m

92 - - 10 ++ - -//- -//- | Baikal, near Selenga | -//- | Gr - rodshape
river, 25 m

93 - + 4 - 8 -//- -//- | Baikal, near Selenga | -//- Gr —rods
river, 25 m

94 - - - +/- 20 -//- -//- | Baikal, near Selenga | -//- | Gr+ rodshape
river, 25 m

95 - - 8 - - -//- -//- | Baikal, near Selenga | -//- Gr + rods
river, 25 m

96 - +/- - - 16 -//- -//- | Baikal, near Selenga | -//- Gr + cocci
river, 25 m

97 - - - - - -//- -//- | Baikal, near Selenga | -//- Gr - rods

river, 25 m




98 - - 6 - -//- -//- | Baikal, near Selenga | -//- | Gr—rodshape
river, 0 m

99 - + 22 6 -//- -//- | Baikal, near Selenga | -//- | Gr + rodshape
river, 10 m

100 6 + 10 - -//- -//- | Baikal, near Selenga | -//- Gr - rods
river, 10 m

101 - - 6 - -//- -//- | Baikal, near Selenga | -//- Gr + rods
river, 0 m

102 - - - - -//- -//- | Baikal, near Selenga | -//- Gr + rods
river, 0 m

103 12 + 22 11 -//- -//- | Baikal, near Selenga | -//- Gr —rods
river, 0 m

104 - +/- 15 - -//- -//- | Baikal, near Selenga | -//- | Gr - rodshape
river, 0 m

105 - - - - -//- -//- | Baikal, near Selenga | -//- | Gr—rodshape
river, 15 m

106 - +/- - - -//- -//- | Baikal, near Selenga | -//- Gr —rods
river, 15 m

107 - - - - -//- -//- | Baikal, near Selenga | -//- | Gr+ rodshape
river, 15 m

108 10 ++ 12 7 -//- -//- | Baikal, near Selenga | -//- | Gr+ rodshape
river, 15 m

109 - - - - -//- -//- | Baikal, near Selenga | -//- | Gr—rodshape
river, 0 m

110 4 ++ - - -//- -//- | Baikal, near Selenga | -//- Gr + rods
river, 0 m

111 5 + 10 - -//- -//- | Baikal, near Selenga | -//- | Gr+rodshape
river, 0 m
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112 ++ || 5 ++ - - -//- -//- | Baikal, near Selenga | -//- | Gr-rodshape
river, 0 m

113 - - - - - - -//- -//- | Baikal, near Selenga | -//- | Gr + spherical
river, 0 m cells

114 - - 7 + 10 - -//- -//- | Baikal, near Selenga | -//- Gr - rods
river, 0 m

115 - - 24 ++ - 12 -//- -//- | Baikal, near Selenga | -//- Gr - rods
river, 0 m

116 - - 26 ++ 20 - -//- -//- | Baikal, near Selenga | -//- Gr +/- rods
river, 10 m

117 - - 6 + - - -//- Septe | Baikal, near Selenga | -//- Gr + rods

mber river, 50 m

118 + ++ 6 - 18 8 -//- -//- | Baikal, near Selenga | -//- | Gr - rodshape
river, 0 m

119 - - 5 - 10 6 -//- -//- | Baikal, near Selenga | -//- Gr +/- rods
river, 0 m

120 + ++ 12 + 15 8 -//- -//- | Baikal, near Selenga | -//- Gr + rods
river, 0 m

121 + + 4 + 12 6 -//- -//- | Baikal, near Selenga | -//- | Gr - rodshape
river, 0 m

122 + + 18 + 16 10 -//- -//- | Baikal, near Selenga | -//- Gr - rods
river, 5 m

123 - - - - 15 11 -//- -//- | Baikal, near Selenga | -//- Gr + rods
river, S m

124 + + 6 - 10 - -//- -//- | Baikal, near Selenga | -//- Gr +/-
river, 50 m rodshape

125 - +/- - - - - -//- -//- | Baikal, near Selenga | -//- Gr — cells as
river, 50 m cocci
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126 ++ - - 8 - -//- -//- | Baikal, near Selenga | -//- Gr —cells as
river, 50 m cocci

127 - - - 15 - -//- -//- | Baikal, near Selenga | -//- Gr —rods
river, S50 m

128 + 8 + 20 10 -//- -//- | Baikal, near Selenga | -//- Gr + rods
river, S0 m

129 + 10 - - - -//- -//- | Baikal, near Selenga | -//- Gr + rods
river, 100 m

130 - - - 12 - -//- -//- | Baikal, near Selenga | -//- Gr + cells as
river, 100 m coccl

131 - - - 10 - -//- -//- | Baikal, near Selenga | -//- Gr + yeast
river, 100 m

132 - - - 10 - -//- -//- | Baikal, near Selenga | -//- Gr —rods
river, 100 m

133 + - - 15 - -//- -//- | Baikal, near Selenga | -//- Gr + rods
river, 100 m

134 + - - 10 - -//- -//- | Baikal, near Selenga | -//- | Gr - rodshape
river, 100 m

135 + - + 8 - -//- -//- | Baikal, near Selenga | -//- | Gr—rodshape
river, 100 m

136 - - + - 10 -//- -//- | Baikal, near Selenga | -//- Gr — cells as
river, 100 m cocci

137 -+ - + 15 - -//- -//- | Baikal, near Selenga | -//- | Gr + rodshape
river, 100 m

138 + - ++ 10 - -//- -//- | Baikal, near Selenga | -//- Gr —rods
river, 200 m

139 + - - 6 - -//- -//- | Baikal, near Selenga | -//- Gr +/- rods

river, 200 m
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140 - - 20 ++ - 12 -//- -//- | Baikal, near Selenga | -//- | Gr—rodshape
river, 200 m

141 - - 20 -t 12 15 -//- -//- | Baikal, near Selenga | -//- Gr - rods
river, 200 m

142 - - - + - - -//- -//- | Baikal, near Selenga | -//- Gr —rods
river, 200 m

143 - - 25 ++ - 16 -//- -//- | Baikal, near Selenga | -//- | Gr+ rodshape
river, 200 m

144 - - - - - - -//- -//- | Baikal, near Selenga | -//- Gr + rods
river, 200 m

145 ++ || - + 20 - -//- -//- | Baikal, near Selenga | -//- Gr - rods
river, 200 m

146 - + - + 10 - -//- -//- | Baikal, near Selenga | -//- Gr - rods
river, 200 m

147 - - - ++ - - -//- -//- | Baikal, near Selenga | -//- Gr - rods
river, 200 m

148 - + 24 +++ 15 15 -//- -//- | Baikal, near Selenga | -//- Gr —rods
river, 200 m

149 - +/- 15 + 7 - -//- -//- | Baikal, near Selenga | -//- Gr + rods
river, 500 m

150 - - 6 - - - -//- -//- | Baikal, near Selenga | -//- | Gr - rodshape
river, 500 m

151 - - 8 + - 8 -//- -//- | Baikal, near Selenga | -//- Gr —rods
river, 500 m

152 - + 6 - 10 - -//- -//- | Baikal, near Selenga | -//- | Gr -+ rodshape
river, 500 m

153 - +/- 12 - 12 - -//- -//- | Baikal, near Selenga | -//- Gr + rods

river, 500 m
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154 - - 10 - - -//- -//- | Baikal, near Selenga | -//- | Gr+rodshape
river, 500 m

155 - - 6 - - -//- -//- | Baikal, near Selenga | -//- | Gr + rodshape
river, 500 m

156 - - 8 10 6 -//- -//- | Baikal, near Selenga | -//- Gr +/-
river, 500 m rodshape

157 - + 20 10 10 -//- -//- | Baikal, near Selenga | -//- Gr - rods
river, 500 m

158 - - 4 - 8 -//- -//- | Baikal, near Selenga | -//- Gr - rodshape
river, 500 m

159 - + - - - -//- -//- | Baikal, near Selenga | -//- Gr +/-
river, 500 m rodshape

160 ++ ++ - 8 - -//- -//- | Baikal, near Selenga | -//- Gr —rods
river, 800 m

161 - - - - 8 -//- -//- | Baikal, near Selenga | -//- Gr —rods
river, 800 m

162 - - - - 6 -//- -//- | Baikal, near Selenga | -//- Gr + rods
river, 800 m

163 - - - - - -//- -//- | Baikal, near Selenga | -//- Gr - rods
river, 800 m

164 + ++ 4 14 5 -//- -//- | Baikal, near Selenga | -//- Gr + rods
river, 800 m

165 + + - 15 - -//- -//- | Baikal, near Selenga | -//- Gr + rods
river, 800 m

166 -//- -//- -//-

167 - - 4 10 - -//- -//- | Baikal, near Selenga | -//- Gr + cells as
river, 800 m cocci

168 - - - - - -//- -//- | Baikal, near Selenga | -//- Gr — cells as
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river, 100 m cocci

169 - +/- - - 8 + - -//- -//- | Baikal, near Selenga | -//- | Gr+ rodshape
river, 100 m

170 + ++ 10 - 12 + - -//- -//- | Baikal, near Selenga | -//- Gr + yeast
river, 100 m

171 - - - - - - - -//- -//- | Baikal, near Selenga | -//- | Gr—rodshape
river, 200 m

172 + ++ - - 10 - - -//- -//- | Baikal, near Selenga | -//- Gr - rods
river, 500 m

173 - - - - - - - -//- -//- | Baikal, near Selenga | -//- Gr + cocci
river, 500 m

174 - - - - - - 8 -//- -//- | Baikal, near Selenga | -//- Gr + cocci
river, 800 m

175 - - - + - + - -//- -//- | Baikal, near Selenga | -//- Gr +/- rods
river, 25 m

Enzymes activities of the psychrophylic bacteria
Strains Phosphatase Protease Lipase Medium | Month Place of samples Morphology
number | Inan | Ina | Milk | Gelatin | Oil | Lecith
hour | day in’s
1 ++ -+ - - - - R,A Sept. Marityi — Solzan, 100 m Water Gr —rods
) _ + - - + - R,A -//- Marityi — Solzan, 100 m -/~ Gr —rods
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3 + - - R,A -//- Marityi — Solzan, 100 m -//- Gr + cocci

4 + 10 -+ R,A -//- Kotel’nikovsky, 300 m -//- Yeast

5 + - - R,A -//- Kotel’nikovsky, 300 m -/]- Gr —rods

6 - - - R,A -//- Tyi — Nemnanka, 680 m -//- Gr + rods

7 - - - R,A -//- Tyi — Nemnanka, 680 m -//- Gr + cocci

8 - - R,A -//- Tyi - Nemnanka, 680 m -//- Gr — rodshape

9 + - + R,A -//- Tyi — Nemnanka, 680 m -//- Gr +/-

rodshape

10 - - - R,A -//- Lystvyanka — Tanchoy, -/l- Gr + cocci
1400 m

11 ++ - - R,A -//- Lystvyanka — Tanchoy, -//- Gr —rods
1400 m

12 + - - R,A /- Lystvyanka — Tanchoy, -//- Gr — rodshape
1400 m

13 - - + R,A -1/- Lystvyanka — Tanchoy, -//- Gr +/-
1400 m rodshape

14 - - - RA -//- Lystvyanka — Tanchoy, -//- Gr + rods
1400 m

15 +/- - + R,A -//- Lystvyanka — Tanchoy, -//- Gr —
1400m rodshape
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16 +/- - R;A -//- Lystvyanka — Tanchoy, -//- Gr + rods
1400 m

17 - - R,A -//- Lystvyanka — Tanchoy, -//- Gr - rodshape
1400 m

18 +/- - R,A -//- Lystvyanka — Tanchoy, -//- Gr + rods
1400 m

19 - - R:A -//- Lystvyanka — Tanchoy, -//- Gr + rods
200 m

20 + - R,A -//- Lystvyanka — Tanchoy, -//- Gr + rods
200 m

21 - - RA -//- Anga — Cyhaya, 50m -//- Gr + rods

22 - 12 R;A -//- Akademichesky Range, -/l- Gr + rods
300m

23 - - R,A -//- Akademichesky Range, -//- Gr + rods
300 m

24 - - R,A -//- Akademichesky Range, -//- Gr + cocci
300 m

25 - - R,A -//- Akademichesky Range, Actinomyces
300 m

26 - - R,A -//- Kotel’nikovsky, 300 m -//- Gr + cocci

27 + - R,A -//- Kotel’nikovsky, 300 m -//- Gr + rods
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28 + 8 - R,A -//- Akademichesky Range, -//- Gr + rods
300 m
29 - - - - R,A -//- Elochin — Davsha, 500 m -//- Gr +rods
30 - - - - R,A -//- Elochin — Davsha, 500 m -//- Gr + cocci
31 - - - - R,A -//- Elochin — Davsha, 500 m -//- Gr + rods
32 - - 8 - R,A -/f- Elochin — Davsha, 500 m -//- Gr + cocci
33 - - 10 - R,A -//- Elochin — Davsha, 500 m -/1- Gr + cocci
34 - - 6 - R,A -//- Elochin — Davsha, 500 m -/l- Gr + cocci
35 - - - - R,A -//- Elochin — Davsha, 500 m /- Gr +/-
rodshape
36 - - - - R,A -//- Elochin — Davsha, 500 m -//- Yeast
37 ++ ++ - - R,A -//- Elochin — Davsha, 500 m -/1- Gr + rods
38 _ - - - RLA /]~ | Elochin— Davsha, 500 m - Yeast
39 - - - - R,A -//- Elochin — Davsha, 500 m -//- Gr +/- rods
40 3 n N ++ R,A -//- Cape Tolstyi, 95 m -/1- Gr + cocci
41 - + - - RA Cape Tolstyi, 95 m -/l- Gr —rods
42 - - 6 ++ R,A -//= Cape Tolstyi, 95 m -//- Gr + rods
43 i N N ++ R,A /- Cape Tolstyi, 95 m -//- Gr + cocci
44 - - - ++ R,A -//- Cape Tolstyi, 95 m -/1- Gr +rods
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45 ++ R,A -//- Cape Tolstyi, 95 m -//- Gr - rods
46 . R,A -//- Cape Tolstyi, 95 m -//- Gr + rods
47 - RA ~/l- Cape Tolstyi, 95 m -/~ Gr + rods
48 - R,A -//- Cape Tolstyi, 95 m -//- Gr + rods
49 + R,A -//- St. “Malen’kyi”, 1300 m -//- Gr + cocci
50 - R,A -//- St. “Malen’kyi”, 1300 m /- Gr +/—
rodshape
51 - R,A =//- St. “Malen’kyi”, 1300 m -/~ Gr +rods
52 - R,A -//- Boldakovo — ~//- Gr + rods
Ol’chonskyie vorota, SOm
53 - R,A -//- Boldakovo — -//- Gr - rods
Ol’chonskyie vorota, 50m
54 ++ R,A -J/- Boldakovo — -//- Gr - rods
Ol’chonskyie vorota, S0m
55 ++ R,A -//- Southern Baikal, near -//- Gr+
Selenga River, 0 m rodshape
36 ++ R,A -//- Southern Baikal, near -//- Gr+
Selenga River, 0 m 0 dshape
57 s R,A -//- Southern Baikal, near -//- Gr+

Selenga River, 0 m
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rodshape

58 - _ . —+ R,A /- | St.“Malen’kyi”, 1300 m 7 Gr + rods
59 - - - ++ R,A -/ St. “Malen’kyi”, 1300 m -//- Gr +

rodshape
50 - N - — R.A /- | St.“Malen’kyi”, 1300 m -//- Gr + rods
61 - - i — RLA /I~ | St “Malen’kyi”, 1300 m -/1- Gr + rods
) - N N —+ R,A /I~ | St “Malen’kyi”, 1300 m /- Gr -

rodshape
2] - i - - RoA /- | St “Malen’kyi”, 1300 m /- Gr + rods
64 n . - - R,A -//- St. “Malen’kyi”, 1300 m -1/- Gr +rods
65 T 18 T+ ++ R,A /- St. “Malen’kyi”, 1300 m -//- Gr + rods
66 " 18 ++ - R,A -//- St. “Malen’kyi”, 1300 m ~f/= Gr + cocci
67 - 8 | ++ ) RA - | St.“Malen’kyi”, 1300 m /- Gr + rods
68 - 18 ++ - R,A -//- St. “Malen’kyi”, 1300 m -//- Gr + rods
9 3 - 3 T RLA /- | St.“Malen’kyi”, 1300 m /- Gr + rods
70 + 20 ++ - R,A -//- St. “Malen’kyi”, 1300 m -//- Gr + rods
7 n 18 — ) R,A /l- | St “Malen’kyi”, 1300 m /- Gr + rods
7 n 22 - ) RoA -/]- | St “Malen’kyi”, 1300 m -//- Gr + rods
73 + 18 - - R,A JJ- | St.“Malen’kyi”, 1300 m - Gr+
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rodshape

74 - - - - - R,A -//- St. “Malen’kyi”, 1300 m -//- Gr -rods

75 - + - - - R,A -//- St. “Malen’kyi”, 1300 m -//- Gr + cocci

76 - - - - - R,A -//- St. “Malen’kyi”, 1300 m -//- Gr —rods

77 - - 14 | +++ - R,A /- | St “Malen’kyi”, 1300 m /- Gr — rods

78 N T N - N R.A -Jl- | St “Malen’kyi”, 1300 m -/~ Gr + rods

79 ++ +++ | 14 | | R,A -//- Lystvyanka — Tanchoy, -//- Gr -
1400 m rodshape

80 + +++ - - - R,A -//- Lystvyanka — Tanchoy, -//- Gr + rods
1400 m

81 - - 16 - - R,A -//- Lystvyanka — Tanchoy, -//- Gr +rods
1400 m

82 - - - - - R,A -//- Lystvyanka — Tanchoy, -//- Actinomycets
1400 m

83 - - - - - R,A -//- Lystvyanka — Tanchoy, -/f- Gr + rods
1400 m

84 - - 6 - - R,A -//- Lystvyanka — Tanchoy, -//- Gr +rods
1400 m

85 ++ +++ - - - R,A -//- Lystvyanka — Tanchoy, -//- Gr - rods

1400 m
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86 - - - R,A -//- Lystvyanka — Tanchoy, -//- Gr + long
200 m rods
87 - - 4 RA -//- Lystvyanka — Tanchoy, -//- Gr + long
200 m rods
88 6 - - R,A -//- Anga — Cyhaya, 50m -//- Gr + long
rods
89 - - - R,A -//- Anga — Cyhaya, 50m -//- Gr - rods
90 - - - R,A -//- Anga — Cyhaya, 50m -/l- Gr + long
rods
91 - - - R,A -//- Anga — Cyhaya, 50m -/l- Gr + rods
92 10 ++ 2 R,A ~//- Anga - Cyhaya, 50m -//- Gr—
rodshape
93 10 ++ 2 R,A -//- Anga - Cyhaya, 50m -//- Gr —rods
94 8 - 2 RA -//- Anga — Cyhaya, 50m -//- Gr + rods
95 8 +++ 2 R,A Anga — Cyhaya, 50m Gr + rods
96 8 +++ 2 RA ~I/- Anga — Cyhaya, 50m -//- Gr - rods
97 8 ++ 2 R,A -//- Anga — Cyhaya, 50m -//- Gr + long
rods
98 8 ++ 2 R,A -//- Anga — Cyhaya, 50m -/l- Gr - rods
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99 - - 12 - R,A -/1- Anga — Cyhaya, 50m -//- Gr + rods
100 - - 4 ++ R,A -//- Anga — Cyhaya, 50m -/1- Gr —rods
101 - - - - R,A -//- Anga — Cyhaya, 50m -/1- Gr + rods
102 - - - - R,A -//- Anga — Cyhaya, 50m -//- Gr + rods
103 - - - - R,A -//- Akademichesky Range, -//- Gr + rods
300 m

104 - - 6 - R,A /- Akademichesky Range, -//- Gr + rods
300 m

105 ++ +++ 6 4+ R,A -//- Akademichesky Range, -//- Gr - rods
300 m

106 . + 6 - R,A -//- Akademichesky Range, -//- Gr + rods
300 m

107 - - - - R,A -//- Akademichesky Range -//- Gr + rods

108 - - - - R,A -//- Akademichesky Range, -//- Gr + rods
300 m

109 - - - ++ R,A -//- Akademichesky Range, -/l- Gr — rodshape
300 m

110 - - - - R,A -//- Akademichesky Range, -//- Gr + rods
300 m

111 - - - - R,A -//- Akademichesky Range, -//- Gr + rods
300 m

72




112 - ++ - - - R:A -//- Akademichesky Range, -/l- Gr - rods
300 m
113 - + - - - R,A /= Akademichesky Range, -//- Gr - rods
300 m
114 - T+ - - + R,A -//- Akademichesky Range, -//- Gr —rods
300 m
115 - - - - - R,A -//- Akademichesky Range, -//- Gr —rods
300 m
116 - - 18 -+ + R,A -/l- Akademichesky Range, -//- Gr — rodshape
300 m
117 _ - B - - R,A -//- Akademichesky Range, -//- Gr - rods
300 m
118 + -+ - - - R,A -//- Akademichesky Range, -- -//- Gr — rodshape
-300 m
119 - - - - - R,A -//- Akademichesky Range, -//- Gr + cocci
300 m
120 + +++ - - - R,A /A Akademichesky Range, -/]= Gr - rods
300 m
121 | - + 10 - R2A May | Baikal, near Selenga Water | Gr- rods
river, 0 m
122 - N - - - - R2A -//- | Baikal, near Selenga -//- | Gr - rods
river, 0 m
123 - + - +/w 8 - R2A -/f- Baikal, near Selenga ~//- Gr - rods
river, 0 m
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124 ++ | 5 ++ - 4 R2A -//- Baikal, near Selenga -//- | Gr+/-rods
river, 0 m

125 + +H+ - + 6 - R2A -//- Baikal, near Selenga -//- | Gr-rods
river, 0 m

126 + ++ - + 6 - R2A -//- | Baikal, near Selenga -//- | Gr—rodshape
river, 0 m

127 + ++ - + - - R2A -//- Baikal, near Selenga -//- | Gr-rods
river, 0 m

128 - - 18 - 10 6 R2A -//- Baikal, near Selenga -//- | Gr+rods
river, 10 m

129 - - - +/- - - R2A -//- | Baikal, near Selenga -//- | Gr — spherical cells
river, 10 m

130 ++ | 4 ++ 10 - R2A -//- | Baikal, near Selenga -//- | Gr-rods
river, 10 m

131 - - - - - - R2A -//- | Baikal, near Selenga -//- | Gr - rodshape
river, 25 m

132 - - 20 +/- 8 10 R2A -//- Baikal, near Selenga -//- | Gr - rodshape
river, 25 m

133 - ++ - - - - R2A -//- Baikal, near Selenga -//- | Gr—rods
river, 25 m

134 ++ +++ - + 10 - R2A -{/- Baikal, near Selenga -//- Gr - rods
river, 0 m

135 - - - - - - R2A -//- Baikal, near Selenga -//- | Gr+rods
river, 0 m

136 4+ ++ 4 ++ 14 - R2A -//- Baikal, near Selenga /[~ Gr — rodshape
river, S m

137 - - 12 + 10 - R2A -//- Baikal, near Selenga /- Gr — rodshape
river, 5 m

138 - + - - 4 - R2A -//- Baikal, near Selenga -/~ | Gr -rods
river, 5 m

139 - - 11 - 11 6 R2A /= Baikal, near Selenga -//- Gr +rods

river, Sm
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140 - - - + - - R2A -//- | Baikal, near Selenga -//- | Gr - rods
river, Sm

141 ++ -+ - ++ 10 - R2A -//- | Baikal, near Selenga -//- | Gr - rods
river, 0 m

142 - - - - - - R2A -//- | Baikal, near Selenga -//- | Gr -rods
river, 0 m

143 - ++ - +/- 8 - R2A -//- Baikal, near Selenga -//- | Gr—rods
river,15 m

144 - ++ - + 15 - R2A -//- Baikal, near Selenga -//- | Gr - rodshape
river,15 m

145 + +++ 10 ++ 23 6 R2A -//- | Baikal, near Selenga -/~ | Gr—rods
river,15 m

146 - +/- - - - - R2A -/l- Baikal, near Selenga -//- | Gr—rods
river,15 m

147 - - - + 14 - R2A -//- | Baikal, near Selenga -//- | Gr+ cell as yeast
river,15m

148 - - - - - - R2A -//- Baikal, near Selenga -//- | Gr - rods
river, 0 m

149 - - 22 +/- 5 10 R2A -//- Baikal, near Selenga -//- | Gr—rods
river,15 m

150 - - - - - - R2A -//- Baikal, near Selenga -/~ | Gr—rods
river, 0 m

151 + +++ - ++ 6 - R2A -/l- Baikal, near Selenga -//- | Gr - rods
river, 0 m

152 - - 5 + - 14 R2A July South Baikal, 0 m -//- | Gr+rods

153 - - - - 15 - R2A /- South Baikal, 0 m -//- Gr + rodshape

154 - - 8 - - 15 R2A -/f- South Baikal, 0 m -//- | Gr - rodshape

155 +/- + 10 - - 15 R2A -//- South Baikal, 0 m -//- | Gr-rods

156 - +++ 8 + - 15 R2A -//- South Baikal, 0 m -//- | Gr-rods
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157 + +++ - - 6 - - R2A -//- South Baikal, 0 m -//- | Gr - rods

158 - - 5 - 10 + 6 R2A -//- South Baikal, 0 m -//- | Gr—rods

159 - - 6 - - + 4 R2A ~//- South Baikal, 0 m -//~ | Gr+rods

160 - + 6 - 16 + 6 R2A -/f- South Baikal, 0 m -//- | Gr — spherical cells
161 - - 8 - 10 + 9 R2A -//- South Baikal, 5 m -//- | Gr—rods

162 - + 8 + 10 + 11 R2A -//- South Baikal, 5 m -//- | Gr—cocci

163 + ++ 12 ++ 15 + 8 R2A -//- South Baikal, 5 m -//- | Gr-rods

164 - - - - 10 - - R2A -//- South Baikal, 5 m -//- | Gr + spherical cells
165 + ++ 4 + 18 - - R2A -//- South Baikal, 5 m -//- | Gr -rods

166 - - 5 + 10 - - R2A -//- South Baikal, 5 m -//- | Gr —rodshape
167 - + 6 + 10 - - R2A -//- South Baikal, 5 m -//- | Gr + rodshape
168 - ++ - - 10 + - R2A -//- South Baikal, 5 m -//- | Gr -rods

169 - +4 - - 8 - - R2A -//- South Baikal, 5 m -//- | Gr-—rods

170 - - 6 + 15 + 10 R2A -/f- South Baikal, 5 m -//- | Gr+rods

171 - - - + - + - R2A -//- South Baikal, 0 m -//- | Gr+ cell as cocci
172 - - - - - - - R2A -/- South Baikal, 0 m -//- | Gr+ cell as cocci
173 - + - - 8 - 10 R2A -//- South Baikal, 0 m -//- |+ Gr - cocci

174 - + - - 10 + - R2A ~//- South Baikal, 0 m ~//- | Gr - cell as cocci
175 - - - - - - - R2A -//- South Baikal, 0 m -//- | Gr+ cell as cocci
176 - - - - 6 - - R2A -//- South Baikal, 0 m -//- | Gr+ cell as cocci
177 + - - - 16 + - R2A -//- South Baikal, 0 m -//- | Gr - cell as cocci
178 - - - - 20 - - R2A -//- South Baikal, 0 m -//- | Gr—mycelium
179 ++ ++++ - - 12 + - R2A -//- South Baikal, 5 m -//- | Gr+ cell as cocci
180 - + 10 + 18 + 14 R2A -//- South Baikal, 5 m -/f~ | Gr+ rods

181 - - - - 5 - 4 R2A -//- South Baikal, 5 m -//- | Gr—rods

182 - + - - 14 - - R2A -//- South Baikal, 5 m -//- | Gr—rods

183 - + 6 + 10 + - R2A -//- South Baikal, 5 m -//- | Gr+rods
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184 - - 4 + 8 + - R2A -//- South Baikal, 15 m -//- | Gr + rodshape
185 =+ | - - 14 - - R2A -//- South Baikal, 15 m -//- | Gr— rodshape
186 - + - - 6 - - R2A -//- South Baikal, 15 m -//- | Gr-rods

187 - + 4 ++ 5 + 6 R2A -//- South Baikal, 15 m -//- | Gr - rodshape
188 ++ ++++ - - 8 - - R2A -//- South Baikal, 15 m -//- | Gr - rods

189 - ++ - + 4 - - R2A -//- South Baikal, 15 m -//- | Gr—roads

190 - - - - - - - R2A -//- South Baikal, 0 m -//- | Gr - cell as cocci
191 - ++ - + 12 - - R2A -//- South Baikal, 0 m -//- | Gr+ cell as cocci
192 + ++ - - 8 - - R2A /- South Baikal, 0 m -//- | Gr-rods

193 + ++ - - 8 - - R2A -//- South Baikal, 0 m -//- | Gr-rods

194 - - - - 15 + - R2A -//- South Baikal, 0 m -//- | Gr —rodshape
195 - +/- - - 6 + 6 R2A -//- South Baikal, 0 m ~//- | Gr+ cell as cocci
196 - - - - 12 - 8 R2A -//- South Baikal, 0 m -//- | Gr +rods

197 + ++ - - 4 - - R2A /- South Baikal, 0 m -//- | Gr - cell as cocci
198 ++ ++ - - - + - R2A /- South Baikal, 0 m -//- | Gr - rods

199 ++ -+ - - 14 - R2A -//- South Baikal, S m -//- | Gr-rods

200 | - + - - - R2A -//- South Baikal, 5 m -//- | Gr — spherical cells
201 ++ et - - 9 - - R2A -//- South Baikal, 5 m -//- | Gr-rods

202 +++ | - - 8 + - R2A -//- South Baikal, 5 m -//- | Gr—rods

203 - - 6 - 6 - 6 R2A -//- South Baikal, 5 m -//- | Gr- cocci

204 - + 10 - 8 - - R2A /- South Baikal, 5 m -//- | Gr-rods

205 - - - - - - - R2A -//- South Baikal, 5 m -//- | Gr + yeast

206 + ++ - - - - - R2A -//- South Baikal, 5 m -//- | Gr —rodshape
207 - +/- - + - - - R2A -//- South Baikal, 5 m ~//- | Gr+ yeast

208 | 7 + 14 - 6 R2A -//- South Baikal, 5 m -//- | Gr -rods

209 ++ -+ - - - - - R2A -//- South Baikal, 5 m -//- | Gr — spherical cells
210 - + 12 +++ - + 10 R2A -//- South Baikal, 10 m -//- | Gr—cocci

211 Emaal e - - - + - R2A ~//- South Baikal,10 m -//- | Gr-rods

212 | - - 14 + - R2A -//- South Baikal, 10 m -//- | Gr - rods

213 - - 4 - 10 + - R2A -//- South Baikal, 10 m -//- | Gr+rods

214 + ++ - - - - - R2A -//- South Baikal, 10 m -//- | Gr—rods

215 - + - - - - - R2A -//- South Baikal, 10 m -//- | Gr—rods
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216 - - 4 - 6 - - R2A -//- South Baikal, 10 m -//- | Gr+ rodshape
217 + ++ - + 7 - - R2A -//- South Baikal, 10 m -//- | Gr — spherical cells
218 - + 4 - 10 - - R2A -//- South Baikal, 30 m -//- | Gr+rods

219 ++ A+ - - 5 - - R2A -//- South Baikal, 30 m -//- Gr + rods

220 ++ +++ - - 10 - - R2A -//- South Baikal, 30 m -/- Gr - rods

221 + ++ - - 12 - - R2A -//- South Baikal, 30 m -//- Gr - rods

222 - - - - - - - R2A -//- South Baikal, 30 m -//- Gr + rods

223 + + - - 15 - - R2A -//- South Baikal, 30 m -//- Gr — spherical cells
224 - - - - - - - R2A -//- South Baikal, 30 m -//- Gr — cocci

225 - - - - 8 + - R2A -//- South Baikal, 0 m -//- Gr — cocci

226 ++ -+ - + 20 - 7 R2A -//- South Baikal, 0 m -//- Gr —rods

227 - - - - - + 4 R2A -//- South Baikal, 0 m -//- Gr — rodshape
228 ++ 4+ - - 18 - - R2A -//- South Baikal, 5 m -//- Gr - rods

229 ++ -+ - - 18 + - R2A -//- South Baikal, 5 m -//- Gr —rods

230 - ++ - - 9 - - R2A -//- South Baikal, 5 m -//- Gr — cell as cocci
231 + +++ - - 12 + - R2A -//- South Baikal, 5 m -//- Gr - rods

232 - - 4 + - - - R2A -//- South Baikal, 5 m -//- Gr — cocci

233 | A 8 ++ 7 + 8 R2A -//- South Baikal, 5 m -//- Gr — rodshape
234 - - 6 + - - 8 R2A -//- South Baikal, 5 m -//- Gr - rods

235 + ++ - + 14 - - R2A -//- South Baikal, 5 m -//- Gr - rodshape
236 + ++ - - 16 + - R2A -//- South Baikal, 5 m -//- Gr -rods

237 - + - - 20 + - R2A -//- South Baikal, 10 m -//- Gr —rods

238 - ++ - - 20 + - R2A -//- South Baikal, 10 m -//- Gr —rods

239 - + 4 - 15 + 4 R2A -//- South Baikal, 32 m -//- Gr + rods

240 + ++ - - 10 - - R2A -//- South Baikal, 32 m -//- Gr —rods

241 - - - - 8 - - R2A -//- South Baikal, 32 m -//- Gr - rods

242 + ++ - + - + - R2A -//- South Baikal, 32 m -//- Gr - rods

243 - - - - 15 + 10 R2A -//- South Baikal, 0 m -//- Gr +/- cocci

244 - - - + 5 - - R2A -//- South Baikal, 0 m -//- Gr — cocci

245 - - - - 13 - - R2A -//- South Baikal, 0 m -//- Gr — cell as cocci
246 - + - - 6 - 8 R2A -//- South Baikal, 0 m -//- Gr +/- cell as cocci
247 - +/- 6 - 15 + 8 R2A -//- South Baikal, 5 m -//- Gr + rods
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248 - - 3 - 6 - - R2A -//- South Baikal, 5m -//- Gr + rods

249 - + - - 10 + 4 RZA -//- South Baikal, Sm -//- Gr—rods

250 - ++ 8 ++ - + 10 R2A -/f- South Baikal, 5 m -//- Gr —rods

251 ++ 4+ - - 10 - - R2A -//- South Baikal, 5 m /- Gr - rods

252 - ++ - - 14 - - R2A /- South Baikal, S m -//- Gr - rods

253 4+ bt - - 15 - - R2A -f/- South Baikal, 10 m -//- Gr - rods

254 + ++ 7 - 10 + - R2A -//- South Baikal, 10 m -//- Gr - rods

255 ++ et - - 16 + - R2A -//- South Baikal, 10 m -//- Gr - rods

256 - ++ - + - - - R2A ~//- South Baikal, 10 m /- Gr - rods

257 - + 8 -+ 10 + 10 R2A -//- South Baikal, 10 m -//- Gr —rods

258 + ++ 4 - - - - R2A -//- South Baikal, 25 m /- Gr - rods

259 + At - +/- 10 - - R2A -//- South Baikal, 25 m /- Gr —rods

260 - + 11 ++ - + 8 R2A -//- South Baikal, 25 m -//- Gr — rodshape

261 + A 4 + - + 6 R2A -//- South Baikal, 25 m -//- Gr - rods

262 + ++ 3 - 10 + 4 R2A -//- South Baikal, 50 m -//- Gr - rods

263 - - 7 + 10 + 8 R2A -//- South Baikal, 50 m -//- Gr - rods

264 - + 10 ++ 14 + 10 R2A -//- South Baikal, 50m -//= Gr + cells

265 - - 6 + - - 6 R2A -//- South Baikal, 50m -//- Gr - rods

266 - - - + - - - R2A -//- South Baikal, 50m -//- Gr — mycelium

267 ++ bt - - - + - R2A -/f- South Baikal, 50m -/~ Gr —rods

268 - - - - 10 - - R2A -//- South Baikal, 103 m -//- Gr - rods

269 - - - + 8 - - R2A -//- South Baikal, 103m -//- Gr —rods

270 - ++ 10 + - + 23 R2A -//- South Baikal, 103m -//- Gr + rods

271 - - 4 + - + 12 R2A /- South Baikal, 103m -//- Gr - rods

272 - + 8 + - + 20 R2A -//- Harauz - c. Krasnyi -/{- | Gr + spherical cells
Yar,0m

273 - ++ - - 10 - - R2A -//- Harauz — c. Krasnyi -//- Gr — spherical cells
Yar,0m

274 + ++ 5 ++ 14 + 10 R2A -//- Harauz — c. Krasnyi -//- | Gr-rods
Yar, 0 m

275 + +++ 4 + - - - R2A /- Harauz — ¢. Krasnyi -//- Gr - rods
Yar, 0 m
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276 - 18 +++ 15 10 R2A -//- Harauz - c. Krasnyi -//- Gr - rods
Yar, Sm
277 ++ - - 10 - R2A -//- Harauz — c. Krasnyi -//- Gr —rods
Yar, 5m
278 ++ - - 16 - R2A -//- Harauz — c. Krasnyi -//- Gr - rods
Yar, 5m
279 - 6 + 16 4 R2A -//- Harauz — ¢. Krasnyi -//- Gr + rods
Yar, 5m
280 +H+ - - 12 - R2A -//- Harauz — c. Krasnyi -//- Gr —rods
Yar, 5m
281 ++ - - 15 - R2A -//- Harauz — ¢. Krasnyi -//- Gr - rods
Yar, Sm
282 ++ - - 8 - R2A -//- Harauz — c. Krasnyi -//- Gr - rods
Yar, Sm
283 + - + 5 - R2A -//- Harauz — c. Krasnyi -//- Gr - rods
Yar, Sm
284 ++ - + - - R2A -//- Harauz — c. Krasnyi -//- Gr - rods
Yar, Sm
285 + - - 15 - R2A -//- Harauz — c. Krasnyi -/[- | Gr - rods
Yar, Sm
286 - 8 ++ 14 - R2A -//- Harauz — c. Krasnyi -//- Gr + rods
: Yar, 5m
287 +4++ - - 14 - R2A -//- Harauz — c. Krasnyi -//- Gr — rods
Yar, 10 m
288 - 5 - - - R2A -//- Harauz — ¢. Krasnyi -//- Gr +/— spherical
Yar, 10m cells
289 +/- - + - - R2A -//- Harauz — c. Krasnyi -//- Gr - rods
' Yar, 10 m
290 +/- - - 10 - R2A -/f- Harauz — ¢. Krasnyi -//- | Gr—rods
Yar, 25m
291 ++ 20 + 10 10 R2A -//- Harauz - ¢. Krasnyi -//- | Gr - rodshape
Yar, 25m
292 - - - 6 6 R2A -//- Harauz — c. Krasnyi -//- Gr + rods
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Yar, 25 m

293 - - - - R2A -//- Harauz — c. Krasnyi -//- Gr - rods
Yar, S0m
294 - - - - R2A -//- Harauz — c. Krasnyi -//- | Gr + rodshape
Yar, 50 m
295 - ++ 8 - R2A -//- Harauz — c. Krasnyi -//- Gr - rods
Yar, 50m
296 - ++ 13 8 R2A -/f- Harauz — c. Krasnyi -//- | Gr+rods
Yar, 100 m
297 - - - - R2A -//- Harauz - c. Krasnyi -//~ | Gr+ mycelium
Yar, 240 m
298 - ++ 10 - R2A -//- Harauz — c. Krasnyi -//- Gr - rods
Yar, 240 m
299 - - 12 - R2A -/]- Middle Baikal, 7 km -//- Gr — spherical cells
from ¢. Kukui, 0 m
300 - - - - R2A e Middle Baikal, 7 km e Gr —rods
from ¢. Kukui, 0 m
301 - ++ 22 6 R2A -//- Middle Baikal, 7 km -//- Gr - rods
from c. Kukui, O m
302 - - 12 - R2A -//- Middle Baikal, 7 km -//- Gr - cell as cocci
from ¢. Kukui, 0 m
303 - - - 10 R2A -//- Middle Baikal, 7 km -//- Gr + rods
from c. Kukui, 5m
304 ++ | 10 - R2A -//- Middle Baikal, 7 km -//- Gr +/- rods
from c¢. Kukui, S m
305 + +++ 10 - R2A /- Middle Baikal, 7 km -//- Gr - rods
from ¢. Kukui, S m
306 | A - - R2A -//- Middle Baikal, 7 km -//- Gr -rods
from c¢. Kukui, S m
307 + +4++ 10 - R2A -//- Middle Baikal, 7 km -//- Gr —rods
from ¢. Kukui, 5m
308 - - - - R2A -//- Middle Baikal, 7 km /- Gr + rods

from c. Kukui, 10 m
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309 - -- - R2A -//- Middle Baikal, 7 km -//- Gr —rods
from ¢. Kukui, 10 m
310 - +/- - R2A «f/- Middle Baikal, 7 km -//- Gr + cell as cocci
from c. Kukui, 10 m
311 | 10 R2A -//- Middle Baikal, 7 km -//- Gr —rods
from c¢. Kukui, 10 m
312 + ++ 12 R2A -//- Middle Baikal, 7 km -//- Gr + rods
from c. Kukui, 25 m
313 - - 10 R2A /- Middle Baikal, 7 km ~//= Gr - rods
from ¢. Kukui, 25 m
314 +++ | 8 R2A -//- Middle Baikal, 7 km -//- Gr - rods
from ¢. Kukui, 25 m
315 - - - R2A -//- Middle Baikal, 7 km -//- Gr +rods
from c. Kukui, 25 m
316 ++ -+ 15 R2A ~//- Middle Baikal, 7 km -//- Gr - rods
from c¢. Kukui, 50 m
317 - ++ 10 R2A -//- Middle Baikal, 7 km -//- Gr —rods
from c. Kukui, 100 m
318 - ++ 8 R2A -/~ Middle Baikal, 7 km ~//- Gr - rods
from ¢. Kukui, 100 m
319 ++ +-+ 8 R2A -//- Middle Baikal, 7 km -//- Gr - rods
from c. Kukui, 100 m
320 - - - R2A -//- Middle Baikal, 7 km ~//- Gr — mycelium
from c¢. Kukui, 50 m
321 ++ | - R2A -//- Middle Baikal, 7 km -//- Gr + rods
from c. Kukui, 50 m
362 - - - R2A -//- Harauz - ¢. Krasnyi -//- Gr + spherical cells
Yar, 10m
363 - - 6 R2A -//- Harauz — c. Krasnyi -/~ | Gr-rods
Yar, 10m

Enzymes activities of the oligotrophic bacteria
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Strains | Phosphatase Protease Lipase Medium | Month Place of samples Morphology
number | Inan | Ina | Milk | Gelatin | Trib. | Lecith
hour day in’s
1 - + - - - - PYA June South Baikal Water Gr+cocci
2 - + - - - 2 -//- -//- -//- -//- Gr+cells as
yeast
3 - + 18 5 - 6 -//- -//- -// -/1- Gr-rods
4 - + - - - - -//- -//- -//- -//- Gr+rods
5 - + 2 - - 3 -//- -//- -/l -//- Grtrods
6 - + 19 5 20 8 -//- ~//- -//- -//- Gr-rods
7 - + 19 1 - 7 -//- -//- -/ -/1- Gr-rods
8 - +/- 18 2 20 9 -//- -//- -//- -/l- Gr+rods
9 - +/- 18 4 18 7 -//- -//- -// ~//~ Gr-rods
10 - +/- - - - - -/l- -//- -//- -//- Gr+cells as
yeast
11 - + 8 10 - 7 -//- -//- -// -/l- Gr-rods
12 - + 2 - - 3 -//- June South Baikal Water Gr-cells as
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yeast

13 +/- 9 8 6 -//- -//- -/l -/l- Gr+rods
14 +/- 8 7 7 -//- -//- -//- -/1- Gr+rods
15 + 9 10 6 -//- -//- -/ -//- Gr+rodshape
16 + 8 9 6 -//- -//- -//- -//- Gr+rods
17 + 8 4 6 -//- -//- -// -/1- Gr+rods
18 + 9 5 6 -//- -//- -/l -//- Gr-rods
19 - 9 6 6 -//- -//- -//- -//- Gr+rods
20 + 8 8 6 -//- -//- -// -//- Gr+rods
21 + - - - -//- August | Middle Baikal (25 m) | Water Gr+cocci
22 + - - - -//- -//- -//- -//- Gr+rods
23 - - - - -//- -//- -//- -//- Gr+cocci
24 + 6 - - -//- -//- -//- -//- Gr+rods
25 - - - - -//- -//- -//- -//- Gr+rods
26 ++ 6 4 2 -//- -//- Middle Baikal (800 -/l- Gr+rods
m)

27 + 6 - 2 -//- -//- -//- -/l- Gr+rods
28 + - 2 2 ~//- -//- -//- -//- Gr+rods
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29 - - - - -//- August | Middle Baikal (800 water Gr+rods
m)
30 10 2 6 4 -//- -//- -//- -//- Gr-rods
31 4 2 2 2 -//- -//- -//- -//- Gr-rodshape
32 - - - - -//- -//- -//- -/l- Gr-rods
33 6 2 - 2 -//- -//- -//- -//- Gr+rods
34 10 10 8 6 -//- -//- -//- -//- Gr-rods
35 10 8 8 6 -//- -//- -//- -/l- Gr-rods
36 10 8 10 6 -//- -//- Middle Baikal (25 m) -//- Gr-rods
37 10 10 10 6 -//- -ll- -//- -//- Gr-rods
38 10 10 8 6 -//- -//- -//- -//- Gr+cells as
yeast
39 8 4 6 6 -//- -//- -//- -//- Gr-rods
40 12 12 6 6 -//- -//- -//- -/l- Gr-rods
41 10 10 8 6 -//- -//- ~//- -/l- Gr+cells as
yeast
42 5 - - 6 -//- -//- -//- -//- Gr+cocci
43 6 2 4 8 -//- -//- -//- -1/- Gr-rods
44 10 10 10 2 -//- -//- -//- -/l- Gr-rods
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45 - - - -//- August | Middle Baikal (25 m) | water Gr+rods
46 + - - -//- -//- -//- -//- Gr-rods
47 + - - -//- -/1- -//- -/l- Gr+cocci
48 - - - -//- -//- -//- -//- Gr-rods
49 - - - -/l- -//- -//- -//- Gr+rods
50 - - - -//- -//- -//- -//- Gr+rods
51 - - - -//- -//- -//- -//- Gr+cocci
52 - - - ~//- -//- -//- -//- Gr+rods
53 - 10 10 -//- -//- Middle Baikal (400 -//- Gr-rods
m)
54 - - - -//- -//- -//- -//- Gr+rods
55 ++ - - Gr-rods
56 ++ - - -//- -//- -//- -//- Gr+rods
57 + 8 6 ~//- -//- -//- -//- Gr-rods
58 + - - -//- -//- -//- -//- Gr+rods
59 + - - -//- -//- -//- -//- Gr+rods
60 + - - -//- -//- Middle Baikal (50 m) -//- Gr+trods
61 - - - -//- -//- -//- -//- Gr+rods
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62 -//- -//- -//- -/1- Gr+cocci
63 -//- August | Middle Baikal (50 m) | water Gr+rods
64 -//- -//- -//- -//- Gr+rods
65 -//- -//- -//- -//- Gr+rods
66 -//- -//- -//- -/l- Gr+rods
67 -//- -//- -//- -//- Gr+cocci
68 -//- -//- -//- -//- Gr+cocci
69 -//- -//- -//- ~//- Gr+rods
70 -//- -//- -//- -//- Gr+rods
71 -//- -//- -//- -/l- Gr+cocci
72 -//- -//- -//- -//- Gr+cocci
73 -//- -//- -//- -//- Gr+cocci
74 -//- -//- -//- -//- Gr+rods
75 -//- -//- -//- -//- Gr+cocci
76 -/l- -/l- -//- -//- Gr+rods
77 -//- -//- -//- -/l- Gr+rods
78 -//- -//- -//- -//- Gr+cocci
79 -//- -//- -//- -//- Gr-rods
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80 - ~//- -//- -//- -//- Gr+rods
81 + -//- August | South Baikal (1000 water Gr+rods
m)
82 -//- -//- -//- -//- Gr+rods
83 + -//- -//- -//- -//- Gr+rods
84 - ~//- -//- -//- -/l- Gr+rods
85 ++ -//- -//- -//- -//- Gr+rodshape
86 - -//- -//- -//- -//- Gr+rods
87 + -//- -//- Southern Baikal (100 -//- Gr-rods
m)
88 + -//- -//- -//- -//- Gr-rods
89 - -//- -//- -//- -//- Gr+rods
90 - -//- -//- -//- -/l- Gr+rods
91 - ~//- -//- ~//- -//- Gr+rods
92 + -//- -//- -//- -//- Gr-rods
93 + ~//- -//- Southern Baikal (500 -//- Gr+rodshape
m)
94 - -//- -//- -//- -/l- Gr+rods
95 ++ -//- -//- -//- -//- Gr+rods
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96 - -//- -//- -//- -//- Grtrods
97 ++ -//- -//- -//- -//- Gr+rods
98 - -//- -//- -//- -//- Gr-rods
99 ++ -//- July Middle Baikal water Gr+rods
100 - -//- -//- -//- -//- Gr+rods
101 - -/l- -//- -//- -/l- Gr-rods
102 -//- -//- -//- -//- Gr+cocci
103 - ~/1- -//- -//- -//- Gr-rods
104 - -//- -//- -//- -//- Gr+rodshape
105 - -//- -//- -//- -/l- Gr+rodshape
106 - -//- -//- -//- -/l- Gr+rods
107 - -//- -//- -//- -//- Gr+rods
108 + -//- -//- -//- -/l- Gr+rods
109 +/- -//- -//- -//- -//- Gr+rods
110 +/- -//- -//- -//- -//- Gr+rods
111 - -//- -//- -//- -/l- Gr+rodshape
112 - -//- -//- -//- -/l- Gr+rods
113 - -//- -//- -//- -/I- Gr+rods
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114 - - - - - -//- -//- -//- -//- Gr-rods
115 - - - - 4 -//- -//- -//- -//- Gr-rods
116 - - - - - -//- -//- -//- -/~ Gr-rods
117 - - - - - -//- July Middle Baikal water Gr-rods
118 - - - - - -//- -//- ~//- -/l- Gr+rods
119 - - - - - -//- -//- -//- -//- Gr+rods
120 - - - 2 - -//- -//- ‘ -//- -//- Gr+rods
121 +/- 7 - - - -//- -//- | -//- -//- Gr+rods
122 - 10 - - - -//- -//- -//- -/l- Gr+rods
123 - - - - 10 ~//- June South Baikal, -//- Gr+rods
Berezovyi —Tanhoyi,
Om
124 + - - - 15 -//- -//- -//- -//- Gr+rods
125 + - - - 10 -//- -//- 5m -//- Gr+rods
126 - - - 10 8 -//- -//- -//- -//- Gr + rodshape
127 + 10 ++ - - -//- -//- -//- -//- Gr+rods
128 - - - - 3 -//- -//- -//- -/1- Gr+rods
129 - - - - - -//- -//- 10 m -//- Gr-rods
130 - - - - 10 ~//- -//- -//- -//- Gr+rods
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131 ++ - - - -//- -//- -//- -//- Gr+rods
132 + - - - -//- -//- 50 m -//- Gr+rods
133 - - - - -//- -//- -//- -//- Gr+rods
134 - - - - -//- -//- -//- -//- Gr+rods
135 - - - - -//- June South Baikal, water-//- Gr-rods
Berezovyi —Tanhoyi,
50m

136 - - - - -//- -//- -//- -//- Gr+rods
137 + 13 ++ 10 -//- -//- I5m -//- Gr-rods
138 + 15 + 10 -//- -//- -/l- -/l- Gr+rods
139 ++ 16 - 10 -//- -//- -//- -//- Gr — rodshape
140 + 16 - 7 -//- -//- -//- -/l- Gr-rods
141 ++ 20 ++ 8 -//- -//- -//- -/l- Gr-rods
142 + 15 - 7 -//- -//- -//- -/l- Gr+rods
143 - 14 ++ 7 -/l- -//- -//- -//- Gr + rodshape
144 +/- 17 +++ 7 ~//- -//- -//- -/l- Gr + rodshape
145 +/- 10 ++ 8 -//- -//- 25m -/~ Gr + rodshape
146 - - - - -//- -//- -//- -/I- Gr -rodshape

+ 15 + 8 -//- -//- -//- -//- Gr+ cells as

147
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cocci

148 + 15 + 5 -//- -//- -//- -//- Gr+rods
149 + 15 ++ 12 -//- -//- 100 m -/~ Gr+ cells as
cocci
150 - - + - ~//- -//- ~//- -//- Gr-rods
151 - - - - -//- -//- 150 m -//- Gr+rods
152 - - - - -//- ~//- -//- -/l- Gr+/-rods
153 - - - - -//- June South Baikal, water Gr+trods
Berezovyi —Tanhoyi,
150 m
154 - - - - -//- -//- -//- -//- Gr+rods
155 +++ - - - -//- -//- 250 m -/1- Gr + rodshape
156 - - - - -//- -//- 500 m -/- Gr+rods
157 - - - - ~//- ~//- 750 m -//- Gr+rods
158 - 12 - - -//- -//- -//- -//- Gr+rods
159 + - ++ - ~//- -//- -//- -//- Gr+rods
160 - - ++ - -//- -/l- -//- -//- Gr-rods
161 7 |+ 20 | - Ir- 1000 m II- Gr-rods
162 + 15 + 25 -//- -/l- -1/~ -/l- Grtrods
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163 - + 20 ++ 18 -//- -//- -//- -//- Gr+rods
164 - + 18 -+ 18 ~//- -//- -/l- -//- Gr+rods
165 - - - - - -//- -//- -//- -1/~ Gr+ cells as
cocci
166 - +++ - - - -//- -//- 1200 m -//- Gr+rods
167 - ++ 14 + 5 -//- -//- -//- -//- Gr-rods
168 - + 8 ++ 5 -//- -//- -//- -//- Gr+rods
169 + +++ | 10 +++ 5 ~//- -//- -//- -//- Gr-rods
170 + ++ 12 | 4+ - -//- -//- ~//- -//- Gr + rodshape
171 + ++ 10 ++ - -//- June South Baikal, water Gr-rods
Berezovyi —Tanhoyi,
1200 m

172 - - 4 - 7 -//- -//- 1400 m -//- Gr + rodshape
173 - - - - - -/1- -//- -//- -//- Gr+rods
174 - - 10 + - -//- -//- -//- -//- Gr+rods
175 - - - - - -//- -//- -//- -1/- Gr+rods
176 + +++ - - - -//- -//- -//- ~/1- Gr + rodshape
177 - - - - 10 -//- -//- 50 m -//- Gr+rods
178 - + - - - -//- -//- 150 m -I/- Gr-rods
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179 - 5 - - 3 -//- June South Baikal, mollusks | Gr - rodshape
Lystvianka- Tanhoyi
180 - - - - 4 -//- -//- -// -/l- Gr +/- rodshape
181 - 15 +++ 6 14 -//- -//- -// -//- Gr+rods
182 ++ 4 - - 7 -//- -//- -//- -//- Gr+rods
183 - 13 | ++++ 10 12 -//- -//- -/l -//- Gr+rods
184 - 4 - 4 6 -//- -//- -//- -//- Gr+/-rods
185 + - - - 3 -//- -//- -/l -//- Gr+rods
186 - - - - - -//- -//- -//- -//- Gr+rods
187 + - - - - -//- -//- -// -//- Gr- cells as
cocci
188 - - - - 4 -//- June South Baikal, mollusks | Gr - rodshape
Lystvianka- Tanhoyi
189 - 4 - 2 3 ~/1- -//- -//- -//- Gr+rods
190 - 8 - - - -//- -1/- -1/ -//- Gr+ yeast
191 - - - - - -//- ~//- -//- -/l- Gr-rods
192 - - - - - -//- -//- -/l -//- Gr- cells as
cocci
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193 - - + 4 -//- -//- -//- -//- Gr+rods
194 - - - - -//- -/l- -// -//- Gr+rods
286 - - - - -//- June South Baikal, near -//- Gr+rods
Selenga river, 0 m
287 - - - - -//- -//- -//- -//- Gr-cells as
yeast
288 - 3 - 3 -//- -//- ~//- -//- Gr-cells as
yeast
289 ++ - - - -/l- -//- -//- -//- Gr-rods
290 ++ 10 - 3 -//- -//- -//- -/l- Gr+rods
291 +/- 3 - 5 -//- -//- -//- -//- Gr+rods
292 +/- - - - -//- -//- -//- -/1- Gr+ rodshape
293 - 18 + 10 -//- June South Baikal, near | mollusks | Gr+ rodshape
Selenga river, 0 m
294 - 16 ++ 10 -//- -//- -//- -//- Gr+rods
295 +/- 12 + 8 -//- -//- -//- -/l- Gr- rods
296 + 10 - 3 -//- -//- -//- -/1- Gr+rods
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297 - + 10 ++ 4 8 ~//- -//- -//- -//- Gr- rods
298 - + 8 - - 2 -//- -//- -//- -//- Gr+rods
299 - - 16 + - 10 -//- -//- -//- -/l- Gr- rods
300 - - 15 ++ 6 8 -//- -//- -//- -//- Gr- rods
301 - - - - - 4 -//- -//- -//- -//- Gr- rods
302 ++ |+ | 4 - - - -1/~ -//- -//- -//- Gr+/- cells as
cocei
303 - + 7 - - 4 ~//- -//- -//- -//- Gr+rods
304 - ++ 16 ++ 10 7 -//- -//- -//- -//- Gr- cells as
cocci
305 - + 6 - - 3 -//- -//- -//- -//- Gr+rods
306 - ++ 10 - 4 4 -//- -//- -//- -//- Grtrods
307 - ++ 10 + 7 14 -//- -//- -//- -/1- Gr-rodshape
308 - ++ 12 ++ 8 10 -//- ~//- ~/1- -//- Gr+/- rods
309 + et 15 + 10 9 -//- June South Baikal, near | mollusks Gr+rods
Selenga river, 0 m
310 + e 5 + 10 10 ~//- -//- -//- -/l- Gr- rods
311 -- - - - - 5 -//- -//- -//- -//- Gr+mycelium
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312 - 22 - 10 -//- -//- -//- ~f{= Gr+rods
313 + 10 - 6 -//- -//- -//- -/l- Gr+rods
314 - 7 - 5 -//- -//- -//- -//- Gr-rods
315 - - - - -//- -//- -/l- -//- Gr-rods
316 + - - - -//- -//- -//- -//- Gr-rodshape
317 + 6 - 7 -//- -//- -//- -//- Gr+ mycelium
318 ++ - + - -//- -//- -//- -//- Gr+rods
319 - - - - -//- -//- -//- -//- Gr-rods
320 +++ 15 - 5 -//- -//- -//- -//- Gr+/- cells as
cocci
321 + 15 -+ 5 -//- -//- 6m -/~ Gr+ coccl
322 ++ 10 - - -//- -//- -//- -/l- Gr-rods
323 ++ - - - -//- -//- Om -//- Gr-rods
324 - 10 - - -//- -//- -//- -/l- Gr +rods
325 - 12 - 5 -//- June South Baikal, near | mollusks Gr+rods
Selenga river, 0 m
326 - - - - -//- -//- 10 m -/l- Gr+rods
327 + 16 - - -//- -//- 17m -//- Gr+ cocci
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328 ++ 12 + - -//- -//- Gr + rods
329 - - - - Om -//- Gr + rods
330 - - - - -//- -/l- Gr + cells as
cocci
331 + 7 - 7 10m -/l- Gr -rods
332 + - - - -//- -/1- Gr -rods
333 - - - - 24 m -//- Gr-rods
334 - - - - -//- -//- Gr+mycelium
335 - - - 4 -//- -//- Gr+rods
336 + 22 + 5 16 -//- -//~ Gr+rods
337 - 20 ++ 8 8 Om -I/- Gr-rodshape
338 - 12 + 8 12 ~//- -/l- Gr+rods
339 - 20 ++ 12 8 -//- -//~ Gr-rods
340 ++ 20 - 10 -//- -//- Gr-rods
341 - 12 + 7 South Baikal, near | mollusks Gr+rods
Selenga river, 0 m
342 - 10 + 6 -//- -//- Gr+rods
343 - 20 ++ 8 -//~ -//~ Gr+rodshape




344 - 16 + - 5 -//- -//- -//- -//- Gr+rods
345 - 12 - 5 - -//- -//- -//- -//- Gr+rodshape
346 - 22 - - - ~//- ~//- -//- -//- Gr+rodshape
347 - - - - 5 -//- -//- -//- -//- Gr-rods
348 + 5 - - 13 -//- -//- -//- -//- Gr-rods
349 - 10 - - 5 -//- -//- ~//- -//- Gr+rods
350 + 10 - - - -//- -//- ~//- -/l- Gr+/-rods
351 - - - - - -//- -//- -//- -//- Gr-rods
352 - 10 - - 4 -//- -//- -//- -//- Gr+rods
353 ++ - +/- 5 3 -//- -//- -//- -//- Gr-rods
354 - 20 ++ 8 10 -//- -/1- -//- -//- Gr-rods
355 + 20 - - 12 -//- -//- -//- ~//- Gr + rods
356 ++ 10 - 10 4 -//- -//- -//- -//- Gr+rods
357 - 6 + - 8 -//- -//- -//- -/l- Gr -rods
358 - 8 - 4 10 -//- June South Baikal, near | mollusks Gr+rods
Selenga river, 0 m

359 + 22 + 3 12 ~//- -//- -/1- -/f- Gr+rods
360 - 4 - - - -//- -//- ~//- -//- Gr-rods
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361 + - - - -//- -//- ~//- -//- Gr + rods
362 - + - - - -//- -//- -//- -//- Gr+rodshape
363 - 12 - 8 10 -//- -//- -//- -/~ Gr+rodshape
364 - 16 + - - -//- -//- -//- -//- Gr + rods
365 + 12 ++ 5 6 -//- -//- -/ -//- Gr+rods
366 ++ 12 + 6 6 -//- -//- -// -//- Gr-rods
367 - 7 - - 4 -//- -//- -//- -//- Gr-rods
368 + - - - - ~//- -//- 10m -//- Gr-rods
369 - 15 + - 10 -//- -//- -//- -//- Gr+rodshape
370 - - - - - ~//- -//- -// -//- Gr- rods
371 + - - - 10 -//- -//- -//- -//- Gr- rods
372 ++ 10 - 12 4 -//- -//- 15m -//- Gr+ cocci
373 - - - - - -//- -//- -//- -//- Gr + rods
374 - 8 - - 2 -//- -//- -//- -/l- Gr+ mycelium
375 +/- 18 - 6 17 -//- June South Baikal, near | mollusks Gr+rods
Selenga river, 15 m
376 - 18 + - 8 -//- -//- -//- /- Gr-rodshape
377 - 12 + - 5 -//- -//- -// -//- Gr+rods
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Strains Phosphatase Protease Lipase Medium | Month Place of samples Morphology
number | Inan | Ina | Milk | Gelatin | Trib. | Lecith
hour day in’s
378 - + - - 4 - PYA | August Elochin-Davcha Water Gr+rods
379 - - - - - - -//- -//- -//- -//- Gr+rodsape
380 - +/- - - 4 - -//- -//- -//- -//- Gr+rods
381 - - - 3 - - -//- -//- -//- -//- Gr+rodsape
382 - - - - - - -//- -//- -//- -//- Gr+rods
383 - - - 2 7 - -//- -//- -//- -//- Gr-rodsape
384 - - - 4 - - -//- -//- -//- -//- Gr+rodsape
385 - - - - - - -//- -//- Cheremshanyi -//- Gr-rodsape
-Cabanyi
386 - - - - 6 - -//- -//- -//- -/l- Gr+rods
387 - - - - 3 - -//- ~/1- -//- -/l- Gr+rods
388 - - - - 5 - -//- -//- Kotelnikovckyi -//- Gr+rods

Enzymes activities of the psychrophilic bacteria
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Strains Phosphatase Protease Lipase Medium | Month Place of samples Morphology
number | Inan | Ina | Milk | Gelatin | Trib. | Lecith
hour day in’s

1 - - 7 10 - 3 PYA June South Baikal water Gr+/-rods
2 + 6 12 - 3 -//- -//- /- -//- Gr+rods
3 - - - 7 - - -//- -//- ~//- -//- Gr-rods
4 + - 3 - - -//- -//- /- -//- Gr-rods
5 - + 11 14 - 6 -//- -//- /- -//- Gr-rods
6 - - 9 16 - 7 ~//- -//- -1/~ -//- Gr-rods
7 - - 3 15 - 4 ~//- -//- /1~ -//~ Gr+/-rods
8 - - 5 7 - 2 -//- -//- /- -//- Gr-rods
9 - - - - - - ~//- -//- /- -//- Gr-rods
10 - - - - - 1 -//- -/l- /1~ -/l- Gr+rods
11 - - - 6 - 3 -//- -//- /- -//- Gr-rods
12 - - 10 30 - 3 -//- -//- A/ -//- Gr-rods
13 - +/- 9 4 - 2 ~//- -//- /- -//- Gr+rods
14 + - - - - -//- June South Baikal water Gr+rods
15 - - 6 5 - 1 -//- -//- /- -//- Gr-rods
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16 7 2 - 1 -//- -//- /- -//- Gr-rods
17 11 2 - 2 -//- -//- -/~ -//- Gr-rods
18 - - - - -//- -//- /- -//- Gr-rods
19 - - - - -//- -//- /- -//- Gr-rods
20 - - - - -//- -//- -/~ -//- Gr+/-rods
21 - - - - ~//- -//- -/1- -//- Gr+cells as
yeast

22 - - - - -/l- -//- ~/1- -//- Gr-rods
23 - - - - -//- -//- Gr+/-rods
24 9 - 2 -//- ~//- ~/1- -//- Gr+rods
25 - - - - -//- August | Middle Baikal (400 m) Water Gr+rods
26 - - - - -//- -//- /- -/I- Gr+rods
27 12 10 2 6 -//- -//- ~//- -11- Gr-rods
28 12 8 2 6 -//- -//- /- -//- Gr+rods
29 14 11 - 6 -//- -//- ~/1- -//- Gr+rods
30 13 12 8 6 -//- -//- /1~ -/l- Gr+rods
31 12 13 10 8 -//- August | Middle Baikal (400 m) Water Grtrods
32 - - - - -//- -//- /- -//- Gr+rods
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33 - + 10 10 12 ~//- -//- /- -//- Gr+rods
34 - - - - - ~//- -/l- South Baikal (100 m) -/l- Gr+rods
35 - - - - - -//- -//- -/1- -//- Gr+rods
36 - + - - 8 -//- -//- -/1- -//- Gr+cells as
yeast

37 - - - - - -//- -//- ~/1- -//- Gr+rodshape
38 - + - - - -//- -/l- ~//- -/1- Gr-rods
39 - - - - - -//- -//- /- -//- Gr+rods
40 - - - - - -//- -//- /- -/1- Gr+rods
41 + ++ - - 4 ~//- ~//- South Baikal (1200 m) -//- Gr+rods
42 - - - - 6 -//- -//- /- -//- Gr+rods
43 - + - - - -//- -//- -/1- -//- Gr+rods
44 - - - - - -//- -//- /- -//- Gr+rods
45 ++ +++ - - 4 -/ -//- /- -//- Gr+rods
46 ++ +++ - - - -//- -//- South Baikal (600 m) -//- Gr+rods
47 - + - - 6 -//- -//- /- -//- Gr-rods
48 - + - - 4 ~//- August | South Baikal (600 m) water Gr-rods
49 + +++ - 5 - ~//- -//- -/1- -//- Gr-rods
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50 - 4 -//- -//- /- -//- Gr+rods
51 +++ - -//- -//- ~//- -//- Gr-rods
52 ++ - -//- -//- ~//- -//- Gr-rods
53 - - -//- -//- South Baikal (400 m) -I//- Gr+cells as
yeast
54 - - ~//- -//- /1~ -//- - Gr+rods
55 - - Gr+rods
56 - - -/1- -//- /- -//- Gr+rods
57 - 4 -//- -//- ~//- -//- Gr+rods
58 +++ 4 -//- -//- -/~ -//- Gr-rods
59 - - -//- -//- ~/1- -//- Gr+cells as
yeast
60 - - -//- -//- South Baikal (200 m) -//- Gr+rods
61 ++ 2 -//- -//- -/1- ~//- Gr+rods
62 - - -//- -//- ~//- -//- Gr-rods
63 +++ - -//- -//- /- -/l- Gr+rods
64 - - -//- August | South Baikal (200 m) water Gr-+rods
65 +++ - -//- -//- ~//- -/l- Gr+rods
66 ++ - -//- -//- /- -/l- Gr-rods
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67 - - -//- -//- -//- -//- Gr+rods
63 i 4 /- /- South Baikal (1000 m) -/~ Gr+rods
69 - - ~//- -//- -/1- -//- Gr+rods
70 - - -//- -//- /- -/l- Gr+rods
71 + - -//- -//- /- -//- Gr+rods
72 - - -//- -//- /- -//- Grtrods
73 - 6 -//- -//- -//- -//- Gr+rods
74 +++ - -//- -//- ~//- -//- Gr-rods
75 ++ - -//- -//- South Baikal (25 m) -//- Gr+rods
76 - -//- -//- -/ -//- Gr+rods
77 + - -//- -//- ~/1- -//- Gr+cells as
yeast

78 - 8 -//- -//- /- -//- Gr+rods
79 - - ~//- -//- -/1- -//- Gr+rods
80 +++ 2 ~//- -//- Southern Baikal (400 m) -//- Gr-rodshape
81 - - -//- August | Southern Baikal (400 m) | water Gr-rodshape
82 - - -//- -//- /- -/l- Gr+rods
83 - 10 -//- -//- /- -//- Gr-rods

106




84 ++ +++ 6 8 2 -//- -//- /1~ -//- Gr-rods
85 - - - - 2 -/l- -//- ~/1- -//- Gr+rods
86 ++ +++ - - - -//- -//- -/ -//- Gr+rods
87 ++ +4++ - - - -//- -//- Southern Baikal (100 m) /- Gr-rods
88 + ++ - - - -//- -//- /- -//- Gr-rods
89 + ++ - - - -//- -//- -/~ -//- Gr-rods
90 - - - - - -//- -//- -/- -//- Gr-rods
91 - - 6 - - -/l- -//- ~//- -/l- Gr-rods
92 - - - - - -//- -//- /- -//- Gr-rods
93 - - - - - -//- -//- Middle Baikal (50 m) -//- Gr-rodshape
94 - - - - - -//- -//- /1~ -/l- Gr+rods
95 - - 4 4 - -//- -//- /- -//- Gr+rods
96 ++ +++ | 10 10 - -//- -//- /- -1l- Gr-rods
97 - - - - 2 -//- -//- /- -/l- Gr+rods
98 + ++ 12 12 - -//- -//- /1~ -//- Gr-rods
99 - - 4 4 2 -//- August | Southern Baikal (50m) | water Gr+cocci
100 - - - - 2 -//- ~//- ~/- -//- Gr + rods
101 - + - - 2 -//- -//- /1~ -/l- Gr + rods
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102 - - -//- July /- -//- Gr + rods
103 - - -//- -//- /- -/l- Gr-rods
104 12 - -//- -//- -/ -//- Gr+rods
105 - - -//- -//- /1~ -//- Gr- cocci
106 - - -//- -//- -/1- -//- Gr-rods
107 - - -//- -//- -/1- -//- Gr+rods
108 - - -/l- -//- ~/1- -//- Gr+cocci
109 - - ~//- -//- -1/ -//- Gr + rods
110 - - -//- -//- -/1- -//- Gr + rods
111 4 20 -//- ~//- /i~ ~//~ Gr + rods
112 - - -//- -//- -/1- -//- Gr-rods
113 4 12 -//- -//- -/1- -//- Gr + rods
114 - - -//- -//- -/1- -//- Gr+rods
115 - - -//- -//- /1~ -//- Gr+cocci
116 - - -//- -//- ~/1- -//- Gr-rods
117 - - -//- July Southern Baikal (50 m) water Gr+rods
118 - - -//- -//- /1~ -//- Gr+rods
119 - - -//- -//- /1~ -//- Gr+rods
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120 - - S 4 - - -/l- ~//- -1/~ -//- Gr+rods
121 - - 10 +++ - 8 ~//- June | South Baikal, Lystvianka- | mollusks Gr-rods
Tanhoyi
122 | A | - - - - -//- -//- /- -/l- Gr-rods
123 + ++ - + 5 5 -//- -//- ~/1- -//- Gr+rods
124 - - 15 -+ 15 8 ~//- -//- /1~ -//- Gr+rods
125 - + 12 ++ - 12 -//- -//- ~/1- -//- Gr+rods
126 + ++ - - 5 5 -//- -//- //- -//- Gr+rods
127 - - 20 4+ 16 10 ~//- ~//- =/~ -//- Gr+rods
128 - + 20 - 17 10 ~//- -//- /- -//- Gr+rods
129 ++ e - ++ 10 12 -//- -/~ /- -1/~ Gr-rods
130 + +++ - ++ 10 12 -//- -//- ~/1- -//- Gr-rods
131 - - 22 | At 12 6 ~/l- ~//- /- ~/f~ Gr-rods
132 + +++ | 15 + - 6 ~//- ~/1- -/1- “f/~ Gr-rods
133 - -+ 15 ++ - 5 -//- -//- 1/ ~f1- Gr+rods
134 - +/- 12 ++ - 7 ~//- -//- ~/1- -//- Gr-rods
135 - - 25 |+ - 10 -//- June | South Baikal. Lystvianka- | mollusks Gr+/-rods
Tanhoyi
136 - +/- 20 +++ - 6 ~//- -//- ~//- -//- Gr-rods
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137 + ++ 12 ++ 5 -//- -//- -/1- -//- Gr+rodshape
138 - - 5 - - 4 -//- -//- /- -//- Gr-rodshape
139 - - 8 - - - -//- -//- /- -//- Gr+yeast
140 - ++ 20 -+ 8 10 ~//- -//- /- -//- Gr-rods
141 - 10 ++ 8 10 -//- -//- -/~ -//- Gr+cocci
142 - + 12 ++ 10 10 ~//- -//- /- ~f/- Gr+rods
209 - ++ 8 R 8 - -//- August | South Baikal, Lystvianka- -//- Gr+rods
Tanhoyi, 25 m
210 - - - + 10 - -//- -//- /- -//- Gr+rods
211 - - 4 - 3 - ~//- -//- /- -//- Gr+/-rods
212 - + - - 6 - ~//- -//- /- -1/- Gr-rods
213 ++ +++ - - - - -//- -//- /- -//- Gr+cells as
cocci
214 - ++ 3 - 12 - -//- -//- /- -//- Gr-rods
215 - +/- - ++ 8 4 -//- -//- -//- -//- Gr+rods
216 ++ +++ - + - - -//- August | South Baikal, Lystvianka- | mollusks | Gr-mycelium
Tanhoyi, 25 m
217 - ++ 15 - 12 8 -/l- -//- /1 -/l- Gr+rods
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218 bt | ++ - -//- -//- ~/1- -//- Gr+rods
219 - + - - -//- -//- ~/1- -//- Gr+rods
220 ++ +++ - 4 ~//- -//- /- -//- Gr-rods
221 - ++ - 10 -//- -//- ~/1- -/l- Gr+ cells as
yeast
222 +++ | - - /- ~//- /1= ~f/~ Gr+/-rods
223 - - - - -//- -//- ~//- -//- Gr-rods
224 - - - - -//- -//- ~//- -//- Gr+rods
225 - ++ - - -//- -//- 10m -//- Gr+rods
226 ++ +++ +/- - ~//- -//- -/1- -//- Gr-rods
227 | A - - -//- -//- -/1- -/1- Gr-rods
228 - - - - -//- -//- 50m -//- Gr-rodshape
229 - - - - -//- -//- ~/1- -1/~ Gr-rods
230 - + - - -//- -//- ~//- -/l- Gr+rods
231 - - + - -//- -//- ~//- -//- Gr+ cells as
yeast
232 - - - - -//- August 50m mollusks Gr-rods
233 - - - 10 -//- -//- 150 m -//- Gr+rods
234 ++ +++ - 6 -//- -//- 250 m -/l- Gr+ yeast
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235 - ++ - - 8 - -//- -//- /- -//- Gr+ yeast
236 - - 25 - - - -//- -//- /- -//- Gr+rods
237 - + - - 6 - -//- -//- ~/1- -//- Gr+rods
238 - + - - 8 - -//- -//- /- -//- Gr+rods
239 - - 5 - 6 - -//- -//- /1~ -//- Gr+rods
240 - - - - - - -//- -//- 1400 m -//- Gr+cells as
cocci
241 - ++ - - 4 - -//- -//- /- -//- Gr-rods
242 - + - - - - -//- -//- ~/1- -/~ Gr+rods
243 - +++ - - - - ~//- -//- /- -/1- Gr+rods
244 - - - - 10 4 -//- -//- 1000 m -/- Gr+rods
245 - - - - - 4 -//- -//- -1/ -//- Gr+rods
246 - - - +/- - - -//- -//- -/1- -//- Gr+rods
247 - - - +/- - - -//- -//- ~//- -//- Gr+rods
248 ++ | |25 ++ 8 6 -//- ~/f- | South Baikal, 15 km from -//- Grt/-rods
v. Kultuk, O m
249 ++ ++++ | 20 + - 4 /= August | South Baikal, 15 km from | mollusks Gr-rods
v. Kultuk, 0 m
250 - ++ 16 ++ - 10 -//- -//- /1~ -/l- Gr-rods
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251 ++ +++ | 17 + 10 ~//~ ~//- ~//- ~/l- Gr-rods
252 - - 20 7 -Il- ~//- -/ -//- Gr+rods
253 - + 22 + 6 -//- ~/f- /- -//- Gr-rods
254 - ++ - - - -//- -//- /- -/l- Gr-rods
255 - ++ 20 - 10 -//- -//- ~//- -//- Gr+rods
256 - - - + - -//- -//- 25m -//- Gr+rodshape
257 - - - + - ~//- -//- /- -/1- Gr+rods
258 - +/- - + ~//- -//- 600 m -//- Gr-rods
259 - + 20 ++ 7 -//- -//- ~//- -//- Gr-rodshape
260 - ++ - - - -//- -//- South Baikal, c¢. Kadilnyi -//- Gr-rods
— 1. Myshiha, 250 m
261 - - - - - -//- -//- ~//- -//- Gr+rods
262 - - - - - -//- ~//- ~/1- -//- Gr+ cocci
263 - - 5 - - -//- -//- ~//- -//- Gr+rods
264 - + - - - -//- -//- ~//- -/1- Gr+rods
265 - - - - - -//- -//- 500 m -//- Gr+rods
266 - - - - - -//- August | South Baikal, 15 km from | mollusks Gr+rods
v. Kultuk, 500 m
267 - - 10 - - -//- -//- /- -/1- Gr+rods

113




268 + 5 + 10 - -//- -//- 750 m -//- Gr+rods
269 - 8 - 10 6 -//- -//- /- -//- Gr+rods
270 ++ - + 5 - ~//- -//- /- -//- Gr+rods
271 - - - - - -//- -//- /- -//- Gr-rods
272 - - - - - -//- -/l- 1000 m -//- Gr+rods
273 - - - - - ~//- -//- /1~ -//- Gr+rods
274 +++ - ++ 9 - -//- -//- /- -//- Gr+rodshape
275 - - - 2 - ~//- -//- Middle Baikal, v. Anga- r. -//- Gr+rods
Suhaya, 600 m
276 - - - 4 - -//- -//- /- -//- Gr-rods
277 + 12 ++ 6 4 -//- -//- -/l -//- Gr+rods
278 + 15 + 10 2 ~//- ~//- /- -{/- Gr+/- cells as
coccei
279 - - + - - ~//- -//- /1 -//- Gr+/-rods
280 - - - 10 4 -//- -//- 800 m -//- Gr+ cocci
281 - - - 4 - ~//- ~//- /- -/l- Gr+rodshape
282 + 6 + 8 2 ~//- August | South Baikal, 15 km from | mollusks Gr+rods
v. Kultuk, 800 m
283 ++ 8 - - - -//- -//- -/1- -//- Gr-rods
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284 - ++ - - 10 - -//- -//- -/ -//- Gr+rods
285 - - 6 - 10 - -//- -//- South Baikal, Bay -/l- Gr+cells as
Peschanayi, 100 m cocci
286 - - 6 - 12 7 ~//- -//- ~/1- -//- Gr+cells as
cocci
287 - - 28 +++ 10 10 -//- ~//- 25m ~-//- Gr+rods
288 - + 25 + - 10 ~//- -//- /- -//- Gr+rods
289 - - - - - - -//- -//- /1~ -//- Gr+/-rods
290 - - - - 4 - ~//- -//- ~/1- -//- Gr+rods
291 + +++ - - 6 - -//- -//- -/1- -//- Gr-mycelium
292 | A | 22 ++ - - -//- ~//- 900 m -//- Gr+rods
293 - - 15 - - - ~//- -//- -//- -//- Gr+rods
294 - ++ - + - - -//- -//- /- -/l- Gr-rods
295 - ++ - - - - -//- -//- ~/1- -//- Gr-rods
296 - - - - - - -//- -//- ~//- -//- Gr-rods
297 - ++ - - - - -//- -//- /- -//- Gr+rods
298 - - - - - - -//- August 50m water Gr+rods
299 - - 8 - 14 7 -//- -//- -/~ ~//- Gr+rods
300 ++ +++ - + 8 - ~//- -//- -/1- -//- Gr+rods
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301 - - - - - - -//- -//- /- -//- Gr+rods
302 - + - + - - -//- -//- 25m -/I- Gr-rods
303 - ++ - - 12 - -//- -//- 100 m -//- Gr+rodshape
304 - - - - - - -//- ~//- /- -//- Gr+/-rodshape
305 - + - - 6 - ~//- -//- ~/1- -//- Grtrods
306 ++ | ] - + 10 - ~//- -//- /- -f[- Gr+rods
307 - - - +/- 6 - -//- -//- Middle Baikal, /- Gr+rods
¢. Choboyi — c. Krestovyi,
800 m
308 - + - - 10 - -//- -/l- -/1- -//- Gr+rods
309 ++ | | 20 - 8 - NIE -//- -1/ -1/ Grtrods
310 - ++ 20 ++ 10 8 -//~ -//- /- -1/~ Gr+cells as
coccl
311 - +++ | 16 + - - -//- -//- /- -//- Gr+rods
312 - - 15 - - - -//- -//- ~/1- -//- Gr+rods
313 - - 25 - 15 6 -//- -//- 1600 m -/1- Gr+rods
314 - - - - - - -//- August 1600 m water Gr+rods
315 - - 18 - - - -//- -//- South Baikal, Bay -//- Gr+rods
Peschanayi, 50 m

116




316 +++ 6 /- -//- Gr+/-rods
317 ++ 4 -/ -//- Gr+rods
318 + 4 /- -/l- Gr+rods
319 - /- “/f~ Gr+rods
320 +/- 25m -/1- Gr-mycelium
321 +- /- -//- Gr+rods
322 - 100 m -/~ Gr+trods
323 +++ South Baikal, c. Kadilnyi -//- Gr+rods
— 1. Myshiha, 1000 m

324 ++ -/~ -//- Gr+rods
325 - /1= -//- Gr+rods
326 - -/l -/l- Gr+rods
327 - South Baikal water Gr-rods
328 - 15 /1= -//- Gr+rods
329 - ~/1- -//- Gr+rodshape




330 - - - - ~//- -//- -/l -//- Gr+/-rodshape
331 - - 4 - -//- -//- /- -//- Gr+rodshape
332 - - - - -//- -//- -/1- -//- Gr+rods
333 - - 3 - -//- -//- /1- -1/~ Gr+rods
334 + 4 7 - -//- -//- -/1- -//- Gr+/-rods
335 - 4 5 - -//- -//- /- -//- Gr+rods
336 - 3 7 - -//- -//- /- -//- Gr+rodshape
337 - - 6 - -//- -//- /- -/1- Gr+rods
338 ++ - - - -//- August -/~ -//- Gr+rods
339 ++ - - - -//- -//- /- -//- Gr+rods
340 - - - - PYA June South Baikal water Gr+rods
341 i e - 2 - -//- -//- 1/ -/~ Gr+rods
342 - 14 20 12 -//- -//- /- -//- Gr-rods
343 - - - - -//- -//- ~//- -//- Gr+rods
344 - - - - -//- -/l- /- -//- Gr-rods
345 - - - - -/l- -//- -/1- -//- Gr+rods
346 - 14 13 2 -//- -//- /- -1/- Gr+rods
347 - - - - -//- -//- /- -//- Gr-rods
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348 - - -//- -//- -/l -/l- Gr-rods
349 + - -//- -/l- ~/1- Gr+/-rods
350 - - -//- ~//- Middle Baikal Water Gr-rods
351 - - ~//- -//- -//- -//- Gr-rods
352 +/- - -//- novam South Baikal -//- Gr+rods
353 +/- - ~//- -//- -/1- -//- Gr+rods
354 - - ~//- August /- -//- Gr+rods
355 +- 18 -//- novam -1/~ -//- Gr+rods
356 - - -//- July Choboy-Krestovyi -//- Gr+rodshape
357 + - -//- July Choboy-Krestovyi water Gr-rods
358 - - ~//- -//- ~/1- -//- Gr-rods
359 - - -//- -//- Middle Baikal -/1- Gr+rodshape
360 - 5 -//- -//- ~/1- -//- Gr+rods
361 ++++ - ~//- -//- ~/1- -/I- Gr-rods
362 - - -/l- -//- ~/1- -/l- Gr+rodshape
363 - - -//- ~//- -1/~ -//- Gr-rods
364 - - -//- -//- /- -//- Gr+rods
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365 - - - ~//- -//- /1~ -//- Gr+rods
366 - 12 - -//- -//- /- -//- Gr-rodshape
367 - - - -//- -//- /- -//- Gr+/-rods
368 - - - -//- -//- /- -//- Gr+rods
369 - - - -//- -//- ~//- -//- Gr+rods
370 - - - -//- -//- -/1- -//- Gr+rods
371 +/- - 2 -//- -//- -1/- -//- Gr+/-rods
372 - - - -//- -//- -/l -//- Gr+/-rods
373 - 2 - -//- -//- /- -//- Grtrods
374 - - - ~//- -//- -/1- -//- Gr-rods
375 +++ - - -//- July Middle Baikal water Gr-rodshape
376 - - 5 ~//- ~//- /- -//- Gr+rods
377 - - - -//- -//- ~/1- -/~ Gr+rods
378 + - 8 ~/1- -//- -//- -1/~ Gr-rodshape
379 - - 4 -//- -//- -/~ -//- Gr-rods
380 - - 7 ~//- ~//- ~/1- -//- Gr+/-rodshape
426 +/- - - ~//- -//- ~/1- -//- Gr+/-rodshape
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427 - - - -//- -//- /- -/l- Gr-rods
428 +/- - - ~//- -//- -/~ -//- Gr-rods
429 - - - -//- -//- /1~ -//- Gr-rods
430 - - - -//- -//- /- -//- Gr-rods
431 - - - -//- -//- /- -//- Gr-rods
432 - 3 - ~//- ~//- /1~ -//- Gr+rods
433 - - - -//- -//- /- -//- Gr-rodshape
434 - - - -//- -//- ~/1- -//- Gr+rodshape
435 + - - -//- ~//- /- -//- Gr+rods
436 - - - -//- -//- /- -//- Gr-rods
437 - - - -//- July Middle Baikal water Gr+rods
438 - - - -//- -//- South Baikal -//- Gr-rods
439 - - - -//- -//- ~//- -/1- Gr+rodshape
440 - - - -//- -//- /- -//- Gr+rods
441 - 16 - -//- -//- ~//- ~/1- Gr+rodshape
442 - - - ~//- ~//- /- -//- Gr-rods
443 - - - ~//- -//- /- -//- Gr-rods
444 +/- - 12 -//- -//- /- -//- Gr+cells as
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yeast

445 - - - - -//- -//- South Baikal -//- Gr+rods
446 - - - 15 ~/l- -//- /- -//- Gr+cells as
yeast
447 - - - - -//- -//- /- -//- Gr-rods
448 - - - - -//- -//- -/l -//- Gr+/-rods
449 + - - - -//- novemb ~/1- -//- Gr+rods
re
450 - - - - -//- August Southern Baikal -//- Gr-rods
451 - - - 4 -//- -//- -//- -//- Gr+rodshape
452 - - - - -//- -//- ~//- -//- Gr+rods
453 +/- - - - ~//- August Southern Baikal water Gr+rodshape
454 - - - - -//- -//- /- -/l- Gr+rods
455 - - - - ~//- -//- ol -//- Gr+rodshape
456 - - - - ~//- -//- /1~ -/l- Gr+rods
457 - - - - -//- ~//- Southern Baikal -f/- Gr+rods
458 - - - - -/l- -//- -//- -//- Gr-rods
459 - 16 12 - -//- ~//- /1= -/l- Gr-rods
460 - - - - -/1- -//- /- -//- Gr+rods
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461 - - - -//- -//- /- -1/~ Gr+rods
462 - - 2 -//- -//- ~/1- -//- Gr+rods
463 +/- - 5 -//- -//- /- -/l- Gr+rods
464 - - - -//- -//- -//- -//- Gr+rods
465 - - - -//- -//- South Baikal -/l- Gr+rods
466 - - - -//- ~//- -/l -//- Gr+rods
467 - - - -//- -//- -/ -//- Gr+rods
468 - - - -//- -//- ~//- -//- Gr+rods
469 - - - -//- -//- /- -/l- Gr+rods
470 - - - -//- -//- ~/1- -/l- Gr + rods
471 - - - -//- August South Baikal water Gr+rodshape
472 - - - -//- -//- ~/1- -//- Gr +/- rods
473 - - 3 -//- July Kukuy -/l- Gr-rods
474 - - - -//- -//- -1/~ -/l- Gr-rods
475 +/- - - -//- -//- -/1- -//- Gr - rods
476 - - 2 -//- -//- -/1- -//- Gr+rods
477 - - 15 -//- ~//- ~//- -/l- Gr-rods
478 - 14 - -/l- -//- /- -/l- Gr- rods
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479 + - - -//- ~//- -/1- -//- Gr + rods
480 + - - -//- -//- /- -//- Gr - rods
481 - - 2 -//- -//- /- -//- Gr + rods
482 - - - -//- -//- /- -/l- Gr-rods
483 - - - ~//- -//- /- -//- Gr + rods
484 - - 2 -//- -//- /- -/l- Gr+rods
485 - 12 12 -//- -//- ~//- -//- Gr+cocci
486 - - - -//- -//- -1/ -//- Gr+rodshape
487 - - 2 -//- -//- /- -//- Gr+rodshape
488 - - - -//- -//- /- -//- Gr-rods
489 + - - -//- July Kukuy water Gr-rods
490 - - -//- -//- /- -//- Gr+rods
491 - - - -//- -//- ~//- -//- Gr+rods
492 +/- - 3 -//- novam South Baikal -//- Gr+/-rods
493 ++ - - -//- August -//- -/l- Gr+rods
494 - - - ~//- -//- -/1- -//- Gr+rods
495 - - - -//- -/1- ~/1- -/- Gr-rods
496 - - - ~//- -//- /- -//- Gr+rods
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497 - - - -//- -//- /- -/l- Gr+rods
551 - - 1 ~//- -//- -/1- -//- Gr+rodshape
552 - 5 2 -//- -//- /1= -//- Gr+rods
553 - - - ~//- -//- ~//- -//- Gr+rods
554 - 7 2 -//- -//- /- -//- Gr+rods
555 +/- - - -//- -//- /- -/1- Gr+rodshape
556 - - - -//- ~//- ~//- -//- Gr+rods
557 - - 2 -//- -//- ~/1- ~//- Gr+rods
558 - - - ~//- ~//- ~/1- ~//- Gr+/-rodshape
559 +/- - 1 -//- novam South Baikal water Grtrods
560 - 8 - -//- -//- ~/1- ~//- Gr-rods
561 - - 2 -//- -//- /- -//- Gr+rods
562 - 14 4 -//- -//- ~/1- -//- Gr+rods
563 +/- - 4 -//- -//- /- -/l- Gr+rods
564 - - - -//- -/1- /1= -//- Gr+rods
565 - - - -//- -//- -/1- -/l- Gr+cells as
yeast
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566 - ~//- -//- -/~ -//- Gr+rods
567 - -//- -//- /- -//- Gr+rods
568 + -//- novam /- -//- Gr+rods
569 - -//- August /- -//- Gr+rods
570 - -//- ~//- -/1- -/l- Gr+rods
571 - -//- -//- -1/ -//- Gr+/-rods
572 + -//- -//- ~//- -//- Gr+rods
573 +/- ~//- -//- ~/1- -//- Gr+/-rods
574 + -//- -//- /- -//- Gr-rods
575 +/- -//- -//- /- -//- Gr+rods
576 - -//- August South Baikal water Gr+rods
577 +/- ~//- -//- /- -//- Gr+/-rods
578 - -//- -//- /- -//- Gr-rods
579 - -//- -//- -/l -//- Gr+rods
580 - -//- -//- /- -//- Gr-rods
581 - -//- -//- -//- -//- Gr+rods
582 - -//- -//- -/~ -/l- Gr-rods
583 - -/l- -//- ~/1- -//- Gr+/-rodshape
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584 - - -//- -//- /- -/l- Gr+rods
585 - 4 -//- -//- -/ -//- Gr+rods
586 - 3 -//- ~//- /1= -/l- Gr-rods
587 ++ 3 -//- -//- ~/1- -/l- Gr-rods
588 - - -//- -//- -/1- -//- Gr-rodshape
589 + - -//- -//- /- -//- Gr-rods
590 - - -//- -/l- /- -1/~ Gr-rods
591 - - -//- -//- -/1- -//- Gr-rods
592 - 4 -//- -//- /- -//- Gr-rods
593 - - ~//- ~//- ~/1- ~//- Gr+/-rods
594 - - -//- August South Baikal water Gr+rods
595 - - -//- -/1- -/1- ~//- Gr+rods
596 - 4 -/1- -//- /- -1/- Gr-rods
597 - 5 -//- -//- ~//- -//- Gr+rods
598 - - -//- -//- ~//- -//- Gr-rods
599 ++ 2 -//- novam ~/1- -//- Gr+rods
600 - 3 -//- -//- /1~ -//- Gr-rods
601 +/- - -//- -//- /- -/l- Gr+rods

127




Gr-rods

602 + -//- -//- -//-

603 + -//- -//- ~/1- -//- Gr+/-rods
604 +/- -//- -//- -/1- -//- Gr+rods
605 - -//- -//- ~/1- -/l- Gr+/-rods
606 +++ ~//- -//- ~//- -//- Grtrods
607 - -//- -//- /- -//- Gr+rods
608 - -//- -//- -/1- -//- Gr+rods
609 - -//- -//- -//- -//- Gr+rods
610 + -//- -//- -//- -//- Gr+rods
611 +/- -//- -//- /- -//- Gr+rods
612 + -//- August South Baikal water Gr+rods
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