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ABSTRACT

Various animal milks and their dairy products like AIRAG (fermented horse milk) and yogurt are very
popular among Mongolian people. The climate of Mongolia is very severe, and they preserve their health by the
intake of above animal milks and dairy products. In this study, we explored the diversity of bacteria in
Mongolian animal milks (Cow, Horse, Goat, and Camel), AIRAG, and Camel milk yogurt by the clone library
method of their 16S rRNA genes.

Firstly, we prepared the whole genomic DNA from four animal milks and two dairy products, and amplified
each 16S rRNA genes by PCR. PCR products (about 1.4kbp) were cloned into pGEM-T vector, and analyzed
DNA sequences of totally 79 clones from AIRAG, Camel milk yogurt, and four animal milks. It was revealed
that homologous clones to Lactobacillus helveticus are dominant in the clone libraries of both dairy products,
whereas the other clones to Lactococcus from AIRAG, and Acetobacter from camel milk yogurt. Furthermore,
We found that homologous clones to Lactococcus are dominant in Mongolian cow and horse milks, whereas
Leuconostoc in camel milk. Therefore, it might be useful information for screening the bioactive strains from
milk products in Mongolia.
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Table I 12777,

RELBLOALHAERAB»H DS 7 A DNA
k)

FT AFEOEEA(TV Y, U~ ¥YX, T )
BILO 2 MOEEIL(AIRAG, 77 XFHa—T7
M)alEF2y 5 Wizard Genomic DNA purification kit
(Promega)% HW T, %%/ . DNA ZFH# L7,
B 2ml & 4,000rpm. 5 53, 4°CIlZTiE gy
BEZ AT OWAREERR D A RE Lo b, 20 Bk
Z X 5T 12,000rpm, 2 43, 20°CIZ T O 4y
AT OV A B L7, ZAUCHIRE 40mM
EDTA(pHS8.0) & #&JEE 2mg/ml DY V' F— A% iR
ML, 37°C,1 WERIVEA &8, HlfaBE 2 v Lz,
Loy B CEEE % . 600ul @ nuclei lysis solution %
WAL pipeting TRE%, 80°C,5 HrHINENT %
Z & CIEE S B, |IRFE TrmA#L . 3ul @ RNase
WiRZ A, 37C, 30 pEH S ¥z, £D%,
200ul @ protein precipitation solution Z %, I %
=T 20 FOIEER, K ETSkEL, ¥ Xy
Bk S, w0 oRi% o BTEIZ, 600ul O
AV TaN ) —=)VEERML, 7/ 5 DNA DR R
5 E TRSMICRE Lz, Z0%, mOmEHC X
W7o/ 2 DNA ZEIXL, 70%~% /) —/LTY v
A L, JEFEZ%, 100ul @ DNA rehydration solution
ZRM LT, Zhz, 65°C,1 BRNELER% . 4°C
T4/ 1 DNA %R S ¥ 7=,

FEULB L OLBERE D 16S rRNA EF
®D PCRIZ & % ¥ & &= T MM

LT L7 ) A DNA 28 L LT,
Beffa O 51E"W %5512,  E.coli 16SIRNA #ix
F O 11-26 fLIZMHYH T %5 Upper primer:
5-ATTCTAGAGTTTGATCAT GGCTCA -3’
(24mer, Tm=53°C)3 X O} E.coli 16StRNA & {5 1-
® 1393-1411 ALICFHY 95 Lower primer: 5°-
ATGGTACCGTGTGACGGGCGGTGTGTA-3’

(27mer, Tm=67°C) % H T, Takara ExTaq

Table I Features of Mongolian animal milks and dairy products in this study

. Collected Collected Analyzed
Samples Origin place Year pH clones
Cow milk Mongolian cow Ulan Bator, 1, 46 1
Mongolia
. . Ulan Bator, 201land
Mare milk Mongolian mare Mongolia 2012 4.6 17
. . Ulan Bator
; o)
Goat milk Mongolian goat Mongolia 2011 477 13
. Commercial product Ulan Bator, N
Camel milk Mongolian camel) Mongolia 2011 477 16
ATRAG Permen.ted Mongolian UlanBafcor, 2011 39 "
mare milk Mongolia
. Commercial product
Camel milk . . Ulan Bator
> o)
yogurt Mongolian camel milk) Mongolia 2011 3.5 10
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DNA polymerase 35 T8 ASTEC PC707 H—~ /L
YA 27 7—IZXY PCR Z{7>7z, PCR 7 n /7
LiE, 98°C, 10 B TEMAR, 98°C, 10 H—60°C, 60
F—72C, 90 DY A 7 V% 30 A 7 Lk 0K
L, &2 72°C, 90 RIS 21T o 72, 1354
72 PCR FEMZUIY H L1k, pGEM-T X7 ¥ —
(Promega)lZfiA L, ME L7777 A I K% ABI
310 Genetic analyzer C DNA ¥ JEELSIRE 21T -
7= FRNTAIEETd o 7249 1400bp (2D CHE KA
5l Z NCBI BLAST (http://blast.ncbi.nlm.nih.gov/
Blast.cgi) O blastn 7’17 7' F 19 DNA Hg Fid 5]
T—IXN—2ZALWE L 4FMOFHEI(V V., U,
YE. 77 )BLO2 HOREIAAIRAG, 77
R =TV MITEHEENDMEDOHEE AT/ -
= — 7, RS DT Z A A ~iL DDBJ (DNA
Data Bank of Japan) @ Clustal W ver.2.1 7’1 75
A (http://clustalw.ddbj.nig.ac.jp/) Z FH O, i st
DAERK « fEFTIX TreeView 717 7 AIZX 0 NJ
(Neibhbor joining method)#:""1Z & 0 1772 - 7=,
Outgroup (21 Bacillus subtilis @ 16S rRNA &A1& 1
DY ILEIF % VY, Bootstrap E D FHEL X 1000 [H]
17720, fERZ LS L TR LT,

i ﬁli'h | . PCR Product

(1.4kbp)

Fig.1 Agarose electrophoresis of 16S rRNA
genes amplified by PCR, from Animal milks
and dairy products

We prepared the genomic DNAs from animal milks
and dairy products, and then amplified 16SrRNA
genes by PCR using PCR primers as described in the
text.
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3. EBHER

FELB L OALBEFRE D 16S rRNA #ExF
® PCR IZ & % H g

FT AFEOELZI(T Y, U~ Y, T H)
B2 BOREEIL(AIRAG, 77 XFHa—T7
MREN S EFEOFIEIHE- THK S/ 2 DNA
PR L7-, ThEHFMLE LT, EBRGEICRAR
72 SEI2 6. 16SIRNA 15 PCR 12 X % #4
WEATR-oTo & 2 A ET L7 6 EOFET T
2B T LK) 1.4kbp DR EEW) 238155 S 4172 (Fig.
1), 7 Ha—RAT7)VEKIKEN 5BE%. 2@ PCR
FEMZYI0 H L, pGEM-T X7 #— & ligation %
1172572, 2% FAWT E. coli IM109 ¥k % T2 & s
Bl Bl an=—nbBETOFRAINE
sa—hREAL,. 75 A3 FDNA 238 L7,
Z D%, 16S RNA #1s 1-(F 1.4kbp) D 4= FHEL
IEEATIR STz, TORER, voFIX 11 7 r—
VoUuHIF 17T s e —r PRI 13 e —
7 FHIT16 7 a—2 AIRAGIZ 12 7 u— 1,
FUOEHL =T MF1I07 e —rDEETI 0
— M 16S RNA i&is 1O IEAY 2R E LT
(Table I),

FEABLOABAETHED 16S rRNA EIR
F @ blastn |2 & A A E BT

WIT RE LT F S L O S ko
%7 wu—r0 16S RNA Bis O/ Z |
NCBI BLAST @ blastn 7' & 2" A "C DNA i i
Bl 7 —H_X—RAEWBE LT, £ U7V TIE, fiE
HrL7= 11 7 @ — >3 XTMHN Lactococcus JE M E T
& V) | Lactococcus lactis subsp. lactis 75 6 7 21—/
Lactococcus raffinolactis 7> 4 7 v — > Lactococcus
JEME N 1 7 1 — 2 Th -7 (Table 1), 15517
7u—iF, Col-12 &, 77— X=X LoD
Lactococcus J&MIE D 16S RNA i&{x 1 DX Ffc )
9% L E—F Lz, wigv~H TiE.
Lactococcus lactis subsp. lactis 7% 9 7 17—/
Leuconostoc mesenteroides 75 5 7 © — |
Streptococcus parauberis 75 2 7 © — V|
Staphylococcus JEME Y 1 70— Th ol
(Table 1), F7=-¥FFH DA TIiL. Leuconostoc
JEAEE A 5 7 v —2 ' Lactococcus JEFMEN 7 7
n— RN 1 7 a—2Tholz(Table 1V),
Leuconostoc J& i & TlX. Leuconostoc mesenteroides
M 3 7 m— Leuconostoc pseudomesenteroides
M1 7 va—r Leuconostoc lactis 75 1 72— L
s —rHoRIICEERNR N, —F
Lactococcus JEFME CTIXIE & A ED Lactococcus
raffinolactis (6 7 02— ) Tho7=n, 1 7 a—r
(G1-20)D # Lactococcus lactis subsp. cremoris 735
Hahiz, 677 XHLD0EAEITIT,

Leuconostoc mesenteroides subsp. mesenteroides 73
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Table II Identification of bacteria from Mongolian cow milk by clone library
method of 16S rRNA gene

Samples Identification of bacteria by 16S rRNA sequence
Determined DDBJ Length (bp) of
Clones length (bp) of Accession The most matching species 163 rRNA Accession Homology
16SrRNA on DNA database genein number %)
number
gene database
Col-26 1372 AB749376 Lactococcus lactis subsp. lactis 1466 JQ973599 99.9
Col-21 1371 AB749374 Lactococcus lactis subsp. lactis 1466 JQ973599 997
Col-11 1368 AB749369 Lactococcus lactis subsp. lactis 1466 JQ973599 99.7
Co2-6 1373 ABT49377 Lactococcus lactis subsp. lactis 1466 JQ973599 99.6
Col-22 1370 ABT749375 Lactococcus lactis subsp. lactis 1466 JQ973599 99.3
Col-17 1372 AB749372 Lactococcus lactis subsp. lactis 1466 JQ973609 99.2
Col-12 1381 AB749370 Lactococcus sp. 1402 EF204369 97.2
Co2-9 1381 ABT749378 Lactococcus raf f inolactis 1482 AB681294 999
Col-2 1382 AB749368 Lactococcus raf f inolactis 1482 AB6812%4 99.9
Col-16 1381 AB749371 Lactococcus raf f inolactis 1482 ABG681294 996
Col-19 1383 AB749373 Lactococcus raf f inolactis 1482 ABG681294 992
Table III  Identification of bacteria from Mongolian mare milk by clone library
method of 16S rRNA gene
Samples Identification of bacteria by 165 rRNA sequence
Determined DDB.J The most matching species L~ength (bp) Of. Accession Homology
Clones length (bp) of Accession 16S rRNA gene in o
165 rRNA gene number on DA database database number %)
H2-8 1371 ABR750707 Lactococcus lactis subsp. lactis 1466 JQ973599 99.9
H1-20 1370 AB750699 Lactococcus lactis subsp. lactis 1466 JQ973599 99.9
H12-2 1372 AR828423 Lactococcus lactis subsp. lactis 1536 JQ364952 99.9
H12-6 1373 ABB28425 Lactococcus lactis subsp. lactis 1536 JQ364952 99.8
H12-3 1372 ARB28424 Lactococcus lactis subsp. lactis 1536 JQ364952 997
H1-22 1374 AB750701 Lactococcus lactis subsp. lactis 1466 JQ973599 99.6
H2-21 1372 ABR750711 Lactococcus lactis subsp. lactis 1466 JQ973599 99.6
H1-21 1372 AB750700 Lactococcus lactis subsp. lactis 1466 JQ973599 99.6
H12-9 1371 ABR797146 Lactococcus lactis subsp. lactis 1470 CP002365 99.6
H2-2 1374 AB750704 Leuconostoc mesenteroides 1500 JQ712019 99.9
H2-10 1374 ABR750708 Leuconostoc mesenteroides 1500 JQ712019 99.9
H2-12 1372 AB750709 Leuconostoc mesenteroides 1500 JQ712019 99.8
H1-30 1375 ABR750703 Leuconostoc mesenteroides 1500 JQ712019 997
H2-3 1376 AB750705 Leuconostoc mesenteroides 1500 JQ712019 99.6
H2-18 1372 ABR750710 Streptococcus parauberis 1471 AY 584477 100
H1-29 1371 AB750702 Streptococcus parauberis 1471 AY 584477 99.6
H?2-5 1375 AB750706 Stap hy lococcus sp. 1504 JF734318 99.9

Table IV Identification of bacteria from Mongolian goat milk by clone library

method of 16S rRNA gene
Samples Identification of bactenia by 165 rRNA sequence
Determined DDBYJ The most matching species on DNA Length (bp) of Accession Homology
Clones length (bp) of Accession database 165 rRNA gene number %)
165 rRNA gene number in database
G1-1 1375 AB750712 Leuconostoc mesenteroides 1500 JQ712019 99.8
G2-2 1376 AB750717 Leuconostoc mesenteroides 1500 JQ712019 99.6
G1-28 1371 AB750716 Leuconostoc mesenteroides 1500 JQ712019 99.4
G2-3 1375 AB750718 Leuconostoc pseudomesenteroides 1478 HM?218655 99.8
G2-21 1373 AB750723 Leuconostoc lactis 1473 HMO058633 99.8
G1-20 1371 AB750714 Lactococcus lactis subsp. cremoris 1472 EJ749848 98.7
G2-32 1380 AB750724 Lactococcus raf f inolactis 1482 AB68129%4 99.9
G2-14 1381 AB750720 Lactococcus raf f inolactis 1482 AB681294 99.6
G2-15 1379 AB750721 Lactococcus raf f inolactis 1482 AB68129%4 99.6
G1-22 1378 AB750715 Lactococcus raf f inolactis 1482 AB68129%4 99.6
G1-6 1382 AB750713 Lactococcus raf f inolactis 1482 AB681294 99.6
G2-12 1379 AB750719 Lactococcus raf f inolactis 1482 AB68129%4 99.5
G2-18 1352 AB750722 Uncultured bacterium 1389 JX 096352 96.8
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Table V Identification of bacteria from Mongolian camel milk by clone
library method of 16S rRNA gene

Samples Identification of bactenia by 165 tRNA sequence
Determined — pypyp s Length (bp) of

Clones tength (bp) of Accession The most matching species on DNA database 165 rgRN(Zpg)ene Accession Homology

165 rRNA number %)

Number 1n database
gene

Ca2-16 1374 AB858505  Let oides subsp. oides 1549 NR_074957 99.9
Ca2-10 1373 AB858504  Let U oides subsp. oides 1549 NR_074957 99.9
Cal-21 1375 AB749361 Leuconostoc oides subsp. oides 1549 NR_074957 99.9
Ca24 1375 AB749363  Leuconostoc oides subsp. oides 1549 NR_074957 99.9
Ca2-21 1375 AB858506 Leuconostoc oides subsp. oides 1549 NR_074957 99.9
Ca2-22 1374 AB858507 Leuconostoc oides subsp. oides 1549 NR_074957 99.9
Ca2-24 1374 AB858508 Leuconostoc oides subsp. oides 1549 NR_074957 99.9
Cal-28 1373 AB858502 Leu, toc oides subsp. oides 1549 NR_074957 99.8
Ca2-6 1374 AB858503  Let oides subsp. oides 1549 NR_074957 99.5
Cal-16 1375 AB858501 Ler oides subsp. oides 1549 NR_074957 98.8
Ca2-14 1367 AB749366 Serratia sp. 1532 JF312984 99.9
Ca2-5 1367 AB749364 Serratia sp. 1532 JF312984 99.9
Ca2-17 1367 AB749367 Serratia proteamaculans 1502 NR_025341 99.8
Ca2-8 1383 AB749365 Trichococcus sp. 1481 AM933652 99.9
Cal-11 1383 AB749360 Trichococcus collinsii 1520 NR_042061 99.5
Cal-23 1356 AB749362 Janthinobacterium sp. 1471 EF672646 99.4

Table VI  Identification of bacteria from Mongolian AIRAG by clone
library method of 16S rRNA gene

Samples Identification of bacteria by 165 rRNA sequence
Determined DDRJ Length (Pp) .
) The most matching species of 165 Accession  Homology

Clones length (bp) of Accession

on DNA database rRNA gene number %)

16SrRNA gene  number .
i database

A1-21 1388 AB750690 Lactobacillus helveticus 1489 FI749690 100
A2-11 1388 AB750692 Lactobacillus helveticus 1530 AB446394 99.9
A2-18 1389 AB750695 Lactobacillus helveticus 1530 AB446394 99.9
A1-18 1388 AB750689 Lactobacillus helveticus 1530 AB446394 99.9
A1-17 1388 AB750688 Lactobacillus helveticus 1482 FI749645 99.9
Al-14 1389 AB750687 Lactobacillus helveticus 1530 AB446394 99.8
A2-25 1388 AB750697 Lactobacillus helveticus 1489 FI749690 99.8
A2-13 1388 AB750694 Lactobacillus helveticus 1489 FJ749694 99.8
A2-21 1388 AB750696 Lactobacillus helveticus 1489 FI749690 99.7
A2-27 1388 AB750698 Lactobacillus helveticus 1489 FI749694 99.7
A2-12 1372 AB750693  Lactococcus lactis subsp. lactis 1466 JQ973599 99.9
A2-5 1372 AB750691 Lactococcus lactis subsp. lactis 1466 JQ973599 99.7

Table VII Identification of bacteria from Mongolian camel milk yogurt
by clone library method of 16S rRNA gene

Samples Identification of bacteria by 16S rRNA sequence
Determined DDBJ Length
Clones length (bp) Accession The most matching species on DNA (bp) of 165 Accession Homology
of 165 database rRNA gene number %0)
rRNA gene number in database
C1-57 1388 AB749379 Lactobacillus helveticus 1599 JQ805658 99.9
C3-8 1388 AB749386 Lactobacillus helveticus 1599 JQ805658 99.9
C3-35 1389 AB749388 Lactobacillus helveticus 1489 FI749694 99.9
C3-20 1388 AB749387 Lactobacillus helveticus 1489 FI749690 99.8
C2-18 1388 AB749383 Lactobacillus helveticus 1489 FI749694 99.7
C2-13 1388 AB749381 Lactobacillus helveticus 1599 JQ805658 99.5
C2-24 1388 AB749384 Lactobacillus helveticus 1599 JQ805658 99.4
C2-15 1389 AB749382 Lactobacillus helveticus 1599 JQ805658 98.9
C2-26 1221 ABRT49385 Acetobacter pasteurianus 1347 JQ513826 99.6
C2-9 1360 AB749380 Vogesella sp. 1430 FJI821602 99.5
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10 7 a— | Serratia BMIEMN 3 7 v — 2,
Trichococcus J& N2 7 B — v
Janthinobacterium JEFEHN 1 7 0 —2ThHVO | 7
7 23T ELEE B (Leuconostoc JEFIE) LN D 3 &
DOFMEE 3 H S u7=(Table V), LA E 4 FEDOFE LI
HFUZII W TS LR E DR R S 23, £
DFEMHIIF S OFBEIC LV RS Z LWL
MmERol,

— J 3 EFL T, AIRAG OfiffT L7212 7 1 —
YD H B, 10 7 v — 2D Lactobacillus helveticus .
%Y 2 71— 1% Lactococcus lactis subsp. lactis
T & o> 7= (Table V), R E DO 7~ H &1
Lactococcus lactis subsp. lactis 7338 L T 5 %
D D(Table 1), % < % Lactobacillus helveticus C
boToloh, AIRAG DIEFEDIERE T Z OMIE A
BHLTWDHEEMEND D, k&IZT 7 3.3 —
TV N TlX, 8 7 10— M Lactobacillus helveticus
TdH Y ., Acetobacter pasteurianus 73 1 7 ©— 1/
Vogesella J&ME N 1 7 v — 2 T - 7= (Table
VII), 77 X33 —7 0 FOEBEITE, FMEO
Z 7 X H. Tl Leuconostoc JEFME 3% < M & v
72723(Table V), I — 27V h TlIMH &Nz,
FD AIRAG DIGE LFERIC, I —27 L FRTY
Lactobacillus helveticus SR SN TEY | S 51T
HEfE T Cd D Acetobacter EBANE &R 7z,
FUEHI =IO pH X 39 LKL, Zhb
DOMME L FEEALOBEIELIZE S L TWnd L& X
HILD M. FEMIZOW T Z NS OMIE ORIt %
SBRFTT ORERDH D,

FEABLOABAETHED 16S rRNA EIR
T O R RENT

S LI, FEABLOREALFMHE O
16SIRNA BIn D7 74 A & ILIZ, %& Type
strain O [FEfsFOBLAN & EEE L, SRHBHT LD
T L. 209 BLIBEDBITESE 7 L—T%3
HxATleoTc, TORE, VAN HFEONTZY
72— 30T Y Lactococcus JBFMEEIZH K LT
Y . Lactococcus raffinolactis 7 /v — 7' (Group la)
& Lactococcus lactis 77— 7 (Group Ib)IZ/74H &
o2 ENHABNE 5T (Fig.2), Group la (21X
Col-2 72 & 4 7 — %Y L, Group Ib Tl
Col-11 72X 6 7 u—r ¥ S b, Group Ib
T D Blast |2 £ % 58 Tl Lactococcus lactis subsp.
lactis D3 B FAIE T H - 7203 RMAEHT L Y Group
Ib ® 7 v — X Lactococcus lactis subsp. cremoris
X Lactococcus lactis subsp. hordniae & & % CTb
DT ENRBE NI,

WIZY Xk 7 0 — o ORI (Fig.3) T
&, Lactococcus J&MHE 7 /v— 7 (Group 1,7 7 12—
)& Leuconostoc JE#IE 7 /v— 7 (Group 11, 6 7 &
—NTREL T B, Group 1 XS BT,
Lactococcus raffinolactis 7" /v — 7 (Group la) &
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AB681297 Le. plantarum NBRC100936T
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0.1

Fig.2 Phytogenetic tree based on 16S rRNA
sequence analysis from Mongolian cow milk.

The tree was constructed by the neighbor-joining
method, and Bacillus subtilis was used as the
outgroup. Bootstrap values besed on 1000
replications are given at the nodes, and scale bar

represents
Abbreviations:

10% sequence
Lc.: Lactococcus.

divergence.
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Fig.3 Phytogenetic tree based on 16S rRNA
sequence analysis from Mongolian goat milk.
The descriptions are same as Fig.3. Abbreviations:

Lc.: Lactococcus; Le.: Leuconostoc,
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Fig.4 Phytogenetic tree based on 16S rRNA
sequence analysis from Mongolian mare
milk and AIRAG.
The descriptions
Abbreviations:
Leuconostoc;

Streptococcus
Clone name :

are
Lc.
Lb.

same as
Lactococcus
Lactobacillus

Fig.3.
Le.
S.

H; Mare milk, A; AIRAG

Lactococcus lactis 7 /1/—7°(Group Ib)IZ 3 I
HT NI, ERLo v O FE LR
LTWD A, é 512 Group II & L T Leuconostoc
JE A RE S 0 B X v, % < IE Leuconostoc
mesenteroides & R TH>7=, Group Il OHF T
G2-21 7 va— 2 D%, Leuconostoc mesenteroides
X 0% Leuconostoc lactis \ZiTix THH EBEZ S
o,

£7-. U~IHB L AIRAG O R (Fig.4)
225 Group I (Lactobacillus J&fE). Group II
(Leuconostoc J& M), Group I (Streptococcus J&
HME). Group IV(Lactococcus J&ME)D 4 7 )v—7
DILBBE OIFAEN TR STz, ZD 55 Group 1
X AIRAG HIkD 10 7 v —rDHTHDY |
Lactobacillus helveticus \Ziif Coh -7, —F5
Group II B L O Group I 1L, UV ~HHKD I o

— 2 DIHINFFE S HU(Group 11 : 5 7 1 — 2 Group
m:2 7 v—_2), Group Il X Leuconostoc
mesenteroides & L < X  Leuconostoc

pseudomesenteroides (Z, Group III X Streptococcus
parauberis \ZENZNTkx Td Y | JD Blast IZ X
L AT (Table ) & HAETH > Tc, ZNHD 7L
— 7 L R0 Group IV TlE, "~HBIWY
AIRAG DM FIZHEKT D57 m—rNEaEhTw
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Fig.5 Phytogenetic tree based on 16S rRNA
sequence analysis from Mongolian camel milk
and its yogurt.

The descriptions are same as Fig.3. Abbreviations:
Le.: Leuconostoc; Lb. Lactobacillus; S.
Serratia ; J. : Janthinobacterium ; V. : Vogesella ;
A.: Acetobacter
Clone name:
yogurt

Ca Camel milk, C, Camel milk

72 (U~H :97m—> AIRAG:2 7 1—),
B D% <1 Lactococcus JEAMFERE & FELL L T
WD, BMAIIZIE Lactococcus lactis & 13 FREED
HY ., HI2-9 I8 7 u—rNEgd o877
J—7(Fig4, 7 7 —7 IVH)EFERK L T\ D
AEEMER D D Z ENRE I N, TDOY T T —
7IV*iEm ZHFEMER <. 7~ & AIRAG
DO H 2@ U TIFET D Lactococcus JE Al RE
ThirEEZLND,

BBICT 7 X E T A a— 7 hORE
TlX(Fig.5). Lactobacillus J&HITH D Group | N
Leuconostoc JEFIE O Group 11 IZKE I
%, Group 1 1X7 7 3.3 — 27 /v MZ, Group 11
X7 7 ZHICENENHELTEBY, Wi Ete
TN —TIETR_R N o7, Group 1 O
Lactobacillus B X, Eild AIRAG TH&E F
NTEY, KILIZITER LGNNI LD | FEEAL
DA X Lactobacillus J& M OB 523 EE S
%, F7= Group II D Leuconostoc JEFMEHEIZ I
T, Leuconostoc mesenteroides \ZITix72Y 7
J—7"E Cal21 1F0 6 7 u— U INEENDHID
B+ 7T —T(Fig5, V7 I —7 W¥DIFED
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AREMEN B D Z L SRR S LT,
5

AR TITE  INVEREHALSE O AL
DOHME#EIZET 2R ZG 572D, 4FOE
INVEZFEA(T Y, vv, VX, T X)L 2FE
OB ELEFLBEAIRAG), 77 X Fa— 71 1)
FOMED e —r T4 75U =PIk
16SIRNA AR Tl & 7 — X N— 2 DMK, %K
TR L DR TT 2T o T2, T ORER, v
LTl Lactococcus JEME DY, U ~FH & VXA T
X Lactococcus J&F 5L OY Leuconostoc JERITE I3,
Z 7 X Tl Leuconostoc J@AMEE D 3L 1UE
FECHHZ ENRBIN, FEAICL Y EZRNA
HAL7=(Table I—V), —JF . AIRAG BLWT 7 ¥
H I — 7V N TlX. Lactobacillus J&#N T HME S FR
THY ., ZNENOJFRILFT TR O D MERE & 8
ENR LNz, 2, Z 7 X a— T b TIEEE
e CTd D Acetobacter JEME DIEIE R S H
7-(Table VI, VII),

FTFESEHCEENDABE IOV THREFT
HE AMETIEV U, UvH, PEXAIZEBW
THiH &7 Lactococcus JEFMEE X A € R HL R 3

4.

fE 21T 9 EKE T, 2 D 9 B Lactococcus lactis subsp.

lactis 12 7 v % & 7 < %L 12 . Lactococcus
raffinolactis 1 XV ~F LY XA FICEHTENDLZ &
PARIE X 7= (Table 10, 111, 1V), ASHFZE Tk PCR
FEMOFASNT- 70— Z25REHZ DX 16 7
72— OYHIENT (K 800bp)Z T2 > TE D |
ZORERTIEVUHBAKk 16 7 - 8 s u—
v M Lactococcus lactis ., [A 7 7 v — ¥ 73
Lactococcus  raffinolactis T & - T2, D
Lactococcus lactis 1%, V~F.Tix16 7 m—2H 7
sua—URR IS, YL TIE 16 7/ r—
vl rue—rThY, ZT7 XA TIIRE IR
o7z, — 5D Lactococcus raffinolactis 137 X #L
Tl6e 77—y o rsa—rnmHanzn, v
~H LT XA TIIHRHE SN0 T,

—J. U, Y¥I, T/ XA TR SN
Leuconostoc JEFNE X ~7 0 BIFL B R 4 9 5 ER
W T, P CIX Y~ 5 16 7 m—r 6 o
n—y, Y¥AN 16 70—rhs57n0—r, 7
JHEHATIZ1I6 77— 10 7 a— U REE4 L,
VI TR EN o Te, ZO XD B D
FH L COMBE OB L Cix, £ IVE
TIEINOGDESFIFRIE L THB SN TEY | fil
B EESCHEOHOBRL EREN L LTE X
LD, ~HTHESBHILI & OIBEEDMEIZ OV
T, Bk (Z o278 SLbE. s 7t &)
DRAOPEE DA ES S D4 BB EZ IR 5
THEEZEZONDD, FEHIIAATH D,

—FFEEFLIZE L TiX, —#v 3. & AIRAG
T3 72 Lactococcus JEE S H S vz »

-
—
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(Table III, VI, Fig.4). AIRAG TIX Lactobacillus
helveticus HMEZCT& - 7-(Table VI), £ I /V[EH
RFEONE - FI/VHIRR TO AIRAG 75 HLAE
L7 AR X D & Lactobacillus helveticus
IMEZETR L OGN H p DODO KTy <

F.& AIRAG TH L7 Lactococcus lactis subsp.

lactis & (Table I11, VI, Fig.4), WNE > 2LV HIEX D

AL ANVEBLIUORNE Y ILVHBK
® AIRAG THHEf SN TV D EHEITWD

@O ARFZETITHBE L -ABME TR, 71

— T4 T 7)) =FECIVEILREHIER SN
5 HEAR DT 24T 72 > 1228, £ D AIRAG D)
BT CH 16 Za— 2 14 7 a— )

Lactobacillus helveticus T o722 &6 AKFSE
TiEMT L7= AIRAG H T Lactobacillus helveticus
PMELFEE LTHFELTWD EEZLND, &5

\Z. Z D Lactobacillus helveticus 137 7 X H. 9 — 7
VR HTH % < MR S Fu(Table VIT), FIHIfiEAT C
X 16 Z7a— W 14 7 a— 20 Lactobacillus
helveticus T -7, L22L., JRAD T 7 X HIZ

BFWTidmt g, R Y IT Leuconostoc
mesenteroides INMENFETH Y | tMOFEEEH T 7

FHA LT 7 ZHa—7 0 hCTHETHME LR
A7 nyo 7= (Table V, VII, Fig.5), 77 # 3.9 —

TV MZBET 5 kT 72 < NV I VETBX
THAEND 77 FREBLIICEr vy a0 T s

PN Lactobacillus helveticus 738 £ T 5

EOREND D, TI7XHALI—T N IR LERO

AIRAG DFEFEIT Z OFMEH OG- 23 HEE S 5 723,
ZOMEDOEFIZIAHATHY . 1 DOFREMEE L

THREBALOBEIZH SN D T V7 & DRSS
CODTHEMENREZ 2 B D,

AWFZETlE, T INEFEILE L O
DMiE#EZEZ, 7u—rF74 77 ) —EPDICL Y B
ALz, e Tk XHic, ru—rIA47 7
U —3EIEREBHC EH S 24D O BEECH: &
DREERIGETH . WAEMDIFEE ST TE 5 H]
RRH D, SENT—MEHD PCR 77 A ~—
EEHLEN, 7a—r 9477 —EOR N %
AT IO, B R I3 S L7 PCR 7
TA~—%FEHTHZ 02507 a— 2 Ofif
Hric L0 | RS MECAAAE L D/ 7o W 2 A HY
TXLHAEEMERH D, ZO/RT, TVIANVEOFE
BHCASOMEED I LR DM N MLET
bb, ElINOABEOIEHO—2IZ, HH~
TFROAERDH Y, EFRORNEL ANLHTFEXT
MHEND T 7 XRELTTHMERTFEH%Z
RETRTF RRROD- TWD, Fx T4 IR
L7EFEARHBELILZ L OXTF KRG+ 4
VRITEBNEREIND I EERELTEBYCR3E
)., TNHTTF FOBRESAERIZE G 2
B DA & LT AP OREFITIET I ERIE
WeEEZoHh5,
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