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Study on Molecular Characterization of Microbial Communities
in Tibetan kefir Grain’
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Abstract; The diversity in Tibetan kefir prains and dynamics of the microbial community during the fermentation
of Tibetan kefir by PCR-DGGE fingerprinting technique were studied. The results showed that bacterial community
of Tibetan kefir grains was more complex than that of yeast. The bacteria communities between different Tibetan ke-
fir grains showed 78% ~84% similanty, and yeast 80% ~92%. Bands B, E and N of DGGE profiles of the mi-
crobial community during fermentation of Tibetan kefir were present throughout the fermentation. Analysis of se-
quence date showed the majority of the DGGE bands of bacteria community corresponded to LAB, and the most
intense band (band E) was completely homology to Lactococcus lactis.
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Gel Electrophoresis, DGGE) BEA R R AABUEYIRNE R AL B RAEFMAEY,
T2 PN E R, DCCE HA R A (< M ) i AL 2H AU R 89 DNA FR 3 7E A [ 28
R (MIRRWE) TEH, EENSEER EFEMER RS . HBARTLH
THRALZE™ R PEAEY SRS T F /P, Omar 1 Ampe hif f] DGGE $84L
PRI F R A EBE (Pozol) WRABSEHIHENMHNINF, #E T &
MREE BRI AE, Cinzia S BH ARSI TR KH TR+ B 4ot B P
MEE R SRR S . ABSURA PCR-DCCE $8HAR, #HvsA %Pk
WIKEHNE, BRERRGEEABPNENARLR, UERHNEL, BELAB IR
iy A i

1 #RS5HE

L1 EREEBEREESR

BAEXKAVER. FHANLHMNEERE., LRERERERE 0% (W/V) 1
KEFHH, BF 18C 7B, B 2d EH—KED.
1.2 BAGABDERESR

BRAEHXEERNEL, 5% (W/V) HEINA 102 (W/V) MIXEBIESF
R, BT 20C HBEFAHE 20h, FABLSEPER 40 E, HFTRAERTR

. ﬁ[‘ o]

1.3 BREREIBEEBDPREDS DNA A9IEEL

A FTA £ #T4EHS!, FTA % (whatman InCo. , USA) ZE—FEERMEES PRUE
Vi, HRE DNA MERARE . BRBEEENENNE, BRBEABHESY
5, FES0uL HEEMETE FTA R SHRRA, ERTH. B L 2mm $7TFLEE, EMEL
B2 A%k, HAOC2mL H.0F (PCRE) H, A 200pL FTA R&E4LIAF (what-
man InCo. , USA), FiRME Smin, ¥£3 K, HH 200pl TE EMEe 2 K, 2R T,
#H.
1.4 PCR-DGGE 447
1.4.1 PCR ¥ #%. 405 PCR &% & M 4HE 165 fDNA By V3 aJAE R, #3194
338fGC (5’ -CGC CCG CCG CGC GCG GCG GGC GGG GCG GGG GCA CGG GGG GAC
TCC TAC GGG AGG CAG CAG-3’), FT#31#% 518R (5° -ATT ACC GCG GCT GCT
GG-3') ; EEE} PCR 7 i¥%f % 5K 265 (DNA /9 D1 XU, S48 NLIGC (5 -
GCG GGC CGC GCG ACC GCC GGG ACG CGC GAG CCG GCG GCG GGC CAT ATC AAT
AAG CGG AGG AAA AG3" ), TESI#IN LS2 (5° -ATT CCC AAA CAA CTC GAC TC-
3%), LaR5I1h B T4 TRAR S HRES. PCR I MAERE PCR {{ (Mycy-
cler Bid-rad, USA ) L i#%7, PCR RWAE (50uL): B2 K (él.2mm) HE DNA
# FTA 9847, 1 xPCR & rP¥, 0.2mmol/L dNTP, 0. Sumol/L 5{%), TagDNA &
B 125U, 33T ddH,0 BB SOpL, PCR XM AW & Takala 247, & DNA § R
fipE% PCR, REBF A 94C ALY 4min, %20 MER (94°C ZofE 30s, RKBE
M65C 32 55C, BANIEAREMO.5C, BA30s, 72°C EF30s), HTEERKER
Fi#4T 10 98 FF (94C AFfE 30s, 55C Bk 30s, 72C L 30s), £ 72C #E {8
10min, PCR F=#1£: 1. 0% SHASMEEE R i W5, 20°CIKMIRGFEH.
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1.4.2 ArpEREEEEER 3k (DGGE) . PCR =411 DGGE 4} #7 7E Bio-Rad Dcode System
Ei#tfr, BRABBRERWE N 8% (FHRR:: BN AMBERE 37.5:1), BHEHE
M 30% ~50% (100% ZEHEFEH Tmol/L JRE M 40% H L), 71 x TAE &+,
5200V FHLIK 5 ~ 10min, SRIG7E 85V @ET Ik 12 ~ 14h, YL )5 FE B RBR R G0
T, ER5H7 A Quantity one (Bio-rad) HrRIF#EFT 4o

1.4.3 DNA @B . Y1F DGGE B L ARF 7 B # &4, F DNA EIWUE R & #4T
DNA [ElMy, #ifk, LA DNA Jh#idR, #47 PCR ¥, 5190 338f (57 -ACT
CCT ACG GGA GGC AGC AG-3"), 518r (5’ -ATT ACC GCG GCT GCT GG-3’); i}
214934 NL1 (5’ -GCC ATA TCA ATA AGC GGA GGA AAA G-3’), LS2 (5’ -ATT CCC
AAA CAA CTC GAC TC-3*), ¥4 94 CH A 4min, 30 PMEHF (94C 254 30s,
55CiB K 30s, 72CHEf# 30s), B4 72°C ZEf# 10min, PCR =442 1. 0% SR WRBER B
KRS, % EW4E TARME, BRE NCBI (www. ncbi. nlm. nih. gov/blast/) , ¥ FFi8
B3 550 b O R SR T 3T,

2 ZRELM

2.1 BREPARRBHERBEHST

A1 RERETHEF RSN DGCE B, ME ErTLAFL, R HEFBE
BB ARE A, L L FOREE 2 AR 8 RATE, A S RAFRW,; BERXSHE
B, X3 A AR RS AN T8% ~84% . MREEFR A E IR DGGE
A (E2) EALES, BEEOFRSARMAENMEE, FH1 MEL2 HHR3 &
FAr, ARAR 3 B4 KW, A2 RFTHREHTARGT, EERESERNA, X3
A~ di (B BE A T R BF A5 A RO AR LA Dl 80% ~92%

1 2 3 1 2 3

>

M
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1 #ME#% PCR-DGGE 540 &i% 2 MEEHEY PCR-DGGE 55
1B, 2852, 3883 1BS1, 2852, 3883

2.2 BREREDFERLAL PCR-DGGE G E#M P RRHH A DNA FHISH
X R 75 DGGE B By EBFFH R DNA, £ PCR i85, HEHTM
7, IHHMFERY GenBank FRIC RIFFFIHATILRS, 45RKRM, HEHAEEMIEL
Bl L R4 PR S ELER B AY 16S (DNA HERBHR BN, BRIEMEAW E SILBRAR
WAMLERARZER, MU 100%, HERFHSFERRA, &4 D SHFEREIL
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W, &% B SIS, &% C SERIFE, 2% 1 5TRIFENEERE
FHoMEE, MR 97.4% ~100% 28], &4 A Fixd iR — ARl e ey,
EAIZFESHME R 100% , &4 G, HEBRESSREED)4i DNA, FLREE
BIREANHITT, BEOEMESHELEEPRYM SHERES, &% NS5O
REERE, £40 SMERRNEELRFEE, TIZRMBLEY 10%, &
%P SEURGHMIER Y 99.5% , LRITMEALHFFIE B CenBank BUEFEUGE,
BRENEIL,
x£1 @S DGGE B EREWNEERFTS

Band* Closest relative Identity (% ) Accession No.
A Uncultured bacterium 100 DQ103582
B Leuconostoc mesenteroides 100 DQ103579
C Lactobacillus acidophilus 97.4 DQ103577
D Lactobacillus kefiranofaciens 100 DQ10358
E Lactococeus lactis 100 DQ103580
F Lactobacillus sp. ) 94.1 DQ103578
I Lactobacillus casei 99. 4 DQ103576
M Saccharomyces unisporus 100 DQ103586
N Kluyveromyces marxianus 100 DQ103587
0 Saccharomyees cerevisiae 100 DQ103584
P Candida humilis 99.5 DQ103588

*Band 45 1 FEH 2 LW

13 RRAFRBPEABSENEWHEERNEL
ATERERDEBAOXBERN ST ERBPHTANEBENE &, ERE—HXR
MECRZEER, MASIE, BRHBERERE SRE SR EENORMEYCREEA
95, BERERGHBRORLEAR. B3 RBRTRAGREPZBLR2 P AEF
& (A) MEGEMESH (B) MRk, N ABETTUEY, AR REIRPAE
PRRBOEE FILIRTE 11 £ AN, BEE RRERT RGN, KW BBEEZ MM,
ER¥4~l2h82.lﬂ,l %’%fﬁ‘%%gﬁk, RYPEXBBEN, 49 AEEFARNE R

(h) 4 (h) 4 8 12 16 20

2

mm o 0

A B
M3 AR KBRS0 -
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TEXRREMN, 12b 5, PEMEEFFEHFRAT. NEELAWHREESN, BRENE
WE (ARIERE) AFTEMABLE, REMABIRNNEE, £ B (BR
HRERPRTE) MAEE8h IF8h, &KW1 (TRILFE) MWER 12h FHR IS E. EAB
MEREY, EETRESRPESENERNE LR 4 ZUTLRE, TOTHE
BHEDPHUORT, KNESSFPABRONMEYPAEREIERE R NBEEK
MRSHMEEATLIEL, &N (DRTRGHERS) RFTEMAEIR, BB,
RESBRONHE, K P (RERE) WAR8h I, R M (BAEE) AL
12h 5, &0 O (MUlREERE) M 16h JFIRm RS,

3 itig

HATEN— Sl X RTRMEREREY, LR EEAMNEREENREMN, &
B4y, BREPHEDREERYAENELR, BREIAREN, £3ATE. &
FEXT R FEBIT, (UNERNRR BT 0B o Ek, XRRE T RUEYRF RS
BEEESBRTHNBMEYSZ TR, BmxEREEN AR AENEREL
B EARREMR N A LR ZHNER, ERERARERA-ERFEHBER,
F B 3K PCR—DGGE 8 R SR S 165 tDNA RS fr MG &, A TRR L
PERPETI, R T ARRERAE YRR, SREY, BRED
BHEMARANESMHBEEE, HMNEAERTRENEY . MANMEEHEEER
WEZ, FRRENBEREPHRAYHFHBENRT -E£R, XS5IFEFEXNTTIE
IRBLIBR TGS AR AT

BARBERENABELIBRTHAEDHED N EHRBESTRRABPERREYELR
FABRTRHERER, ARTARNEARAE, AEIBRTHEERERAEFER
eI R R EIRIB A

FARETREY, ¥ DGGE M 165 rDNA (4 ), 265 (DNA (EBERFE) FFHIHT
HARGSE, HTERRIPREDRELSHES T8 M. PCR—DGCE W B ER & B
B, BEINER. BXERGIAREEEABRMNOTR, ATUEMRATHE
BULE, EARAKERESCR, BETaHK, 2AAEYEAREEESE L
ERRBO, A8 ANERAR, AR KM SMBMETRE.
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