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RS E HMES LR RREERR BN
RRX A # & X

(FTENEZEREWHFT JLR  100080)

M E NTAREREN SSHRISTERT T RAS LA, SEEHEE 13 BREREHEN 42
BHaEY. EXEEET OBRETAK S EEEIWE, N EIBAEK, AHEHE
EMNFYRHESANEDERESBRN, B RESFHEET 75 MEREE, B
YA REUENS), LA MBLF A s A1 5 ATHREITX,. £ 70% SmAF LRGSR S
A BEIPER 12 EHE, XA BRI X R MAT T A0, FE (A S 2SRDIR B A B
R, ARSI B ERER LHELS T, TAE AN KN ERFEEARDIWERSE
b, FHMETEGER LS REF PR EEN DNA 9 G+ C mol% #HiT TME.
18 165 rRNA T2 X FE R 4087, LU PCR 5 B RN EY RIFIDERET, o e RiE i
# DNA K B EHRAEREST 7 4047, [ %ty 3 ke ] 55 7 (] b 245 e (6] 29 ) IR ¥ B/ A 2 30
XA USRS, J{E 52, DNA R

THES Q39

1990 4 Tissier § FEiRE T4 M 8 S M F RILEFEALATHEBE K. FREEXFEA
RAXEHE, ENERETEAAZHAYWGBE. LA YHRE. AGRBKEL. |
FRAABAEREMNWAREAR N AEXXEES R LBEFRANREY. &
BIa 7R M B L FHDE ANR (1974) A ¥ X FF 8 & (Bifidobacterium) fE 7\ 7] 8 /& &
PIARLHEE M REENAD, EUARKRRAEETME 5 (1986) FA 24 MO,
HEXHEHFR/ABEYY., 3XEFRERMNBAMBENXRHAFRTR. RINOSE
Il £ B — 6 R R R WA DU AT o, BN T — R A R AR, REETH
2%, AN, BESHPREAREFKRHATDNAN G+ CERMEN DNA A B
REER P, IRRNE TR AR E X R, Fo0ER KRR TS HE.

1 AHRfF %
1.1 ##

HHEFRTRILBAMEHFYNBEEEURE KEABRK. SIVERENEKE
ALYz EGEERNE Y REP BTN, SKAEBENEETEELRAORK
EHEBIHEEEEEK. MHEEKS B AT EBR N, b A ARBEHRNE
VARG RAEEMERA Bologna K¥MEVHARFTBEEMNESEN BHEIEFEMES

+ EFARMEESHEYDB.
W H 85 1997-02-21
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L. FREEAXTRENBEHEE. TRAKEREEELE LT 15~2 S

KRBT Y, XEHWER M KRE T,

*®1 XRWEK
Table | Strains used in this study
WHRES  HED * = WSS RERic * ®
1 Mi KEIE 29 B2 =11, 3 4
2 M2(2) KAREE 30 B38 SRER
3 M3 KEEE 31 B45 SRR
4 Mul HRIEE 32 B46 =3 173
5 Mu2 /h BT 13 B47 SHGER
6 Mn3 AN K- 34 2hd X PrY. 3
7 Mud NRIEE 35 2h6 SR
B Mu5 /)RR 36 2h8{1) GET12Y. 3
9 Mu6 N-E-2 ] 37 2h8(2) Ry 3
10 Mu7 PR K} S.5822 5k
11 Mug NRIERE 39 6w B A
12 Vi-2 BRAEN(AER) 40 HI2 BA%E
13 NC EHEE (ARE) 41 NC-13 HAEE
14 HS-B BRI (ABE) 42 Bl4 BAEE
15 -1 i 2] 43 TJ A%
16 -1 MEAE 44 JCML1210 )Lt
17 -3 EERE 45 JoMmL217 BARE
18 L6 SR 46 JCM.1195 AF &
19 -7 hESEE 47 JcM 1218 BT R
20 -4 HAEMIEEEE 48 JCM.5820 #H
21 V-3 BEAHEE 49 JCML5821 Bk
22 DI RTRE 50 JCM.1222 RILEiE
23 Fbd HA e 51 JCML1257 BN
24 Fh6 BAE 52 Ru687 ]
25 Fb7 BA M 53 Ru$5B meE
26 FbR BAYEE 54 JCM.1205 i g 30
27 9 B 55 JCM.1269 MERE
28 Pbl0 B 368
1.2 Hik

AN 5] 3 B5. 53 P 3 35 1) W65 AT 040 8 A B9 B A3 Scardovi®™ 34 3% R 2238 I HE AR .
FEUBLREA ) MBI A, W A B (R AR =, AT AR iR 58
121 HESrdEe il & 00 R 2 B2k R A Hungate RIREHEARY, HEBHFEHER
BRERZH TPY M PYG"HAENASRHATR, REERSRALEAK. BK.
BESF B OB R A&
122 E£BEAHENNME. EE S Holdeman FH UK EH LR EF MY, KL

Sutter %" CR BAME ¥ T MIFH T4,
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58 B A% REAIF A BE AR B REEWEFE BB 24 343

123 HAERSBEIRR. USEKDERE MIC) Kk LR EHR A RNRBRYE, L
POELHER. FHRER SER FEX. /OB A X KERXR ABR. 418
EARABER., SHGHERKEAFMIMEERKERZAEZALRFELRAN
240 F I, TS BRI SR M AR R ¥ B R B AR R, RS A IR A A Y,
1.2.4 DNA 8 G+ C S B M. 3 DNA & # BUR i Marmur B InSC#E6 07 8, ME K
G+ C mol% BFAHRBERER,
1.2.5 DNA / DNA (5 B) £ 35 fI d Stk 4 47 1R 32 Barry %'/ 3¢ 16S tRNA KT ZE X F 5
S8, RATAR Tl AHRE DNA AR AR5 RIA RIL XFH0T -
RI: 5 ~AATTGAAGAGTITTGATCATG-3' RII: 5’ ~ACATTACTCACCCGTCCGGC-3
HERI A1 RII 45 B3O #4T PCR 18, 35 LA 4 £ 4 W45iC 4 1 DNA 4 (100bp).
MR EB P E R WA HT DNA/DNA FEM&Z. RARBMEGRE
R E RS ISR R g R,
126 BIGEHSEBMHENST. XA ERER P tAR™, BIER N " “H
¥, IR I A BUE A BN ENERAR A BT R, AU AT SE AR
MERLRAEHLHARERRBHCHESFENUS, BETRELAIHER.
b bR xR R Bk BT 75 AR AR BUE A R B A A BRI EED, B
B A< B 5T B M0 MINTS B4 26 A SL 403, AR I B0E 2468 8 38 26 A AT s g0 28,
3 4 BT T AR B4 AR R R 4T 4 4

2 FEXRFitk
2.1 B EAEES %
201 B Sr AR R B 3R R S BR A DU AT 3 O i 0B 4 5T ) B AR i L |
1. RBEH DNAK G+ C mol% MELRMSWEKRN G+ CHRVURERNEE
ZWAHE 1AM,
2.1.2 (A ASHOR B G R RS BE A B A S BRI SESR AT, AT 0 B DU #F
BB BETE 70% Sm KF LRI 5 AERBEM 12 MERE. HEBABANNT.
ROKRE A HUI5 10 B H, TANTE 83% SmKF LR, HERBMHTH 0 A-110 A2
TR, B kETXBERA/PBRTES R K TUEHFE (B, magnum) FEAHHE,. A-2E
HraaABEEHEN SRER 47, XEEEN T SRREH RETE —BH.
EXRBEB. 17 M ERAR. ARREEMREEBEXAIHGR 4 M ERF. B-1EHRE
B & R B H 8 (B pseudolongum) B B 8k 17, 24, 25 X N F 2 R B B
54 (JCM. 1205) BA B & & M ER WU 4T 88 (B. globosum) W BE ¥k 26 A @, E 18 SmE K
88%. Wb, iBH KIUSHEMERSXFIHER. X=MHIEWNXRS Gavini 17
0 Bahaka 2% 535 565 #EAT MBI BE Y RS R MR Laver $7" R DNA /
DNA 223246 36 W H S R Rl R Rk, R Bi% B B. pseudolongum 5 B. globosum M [E#
HRR, LERAMAENER. B2ERP A RIS RS REE450CM. 1217).
B 5 B-1ERH B. pseudolongum M B. globosum WX % 5 BahakaS "B B X
24,
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1 A 1 e B U B S 43 R

T+ BWHNG+C mol%B FLRETME.

The G+C mol% of the strains with “*”

is gained in our laboratory.

344 O R 8%
FA{LLE Similarity (%)
80 65 70 75 80 85 S0 95 A
L O e st end
[ ! & magmm - -
| 4% 3 magnum 5.7 |[A-1
g B. magnum -
r“—— 5. magrum =
& B magnum
I——-———ﬂ B. magmun 60.0 A
_{__J: 3 & mopn =
28 B .magnum
— T B magmum
LO* 8. magnum 60.6
8 B magmum -
- 17% 5 pseudolongum  S8.7T
54 B pseudolongqum  59.5
24 B pseudolongum B-1
25% B pseudolongum 581
26 B giobosum -~
9% B magnum 60.86
—:45 a[m ﬁl.4 :IB-Z
L 23 B magmem 62.4 B
——————11 & magmum
18 M ]B.g
16 gz
r-——22 -
r4 41 B brewve B.4
I—-—-—BB i 51.5 -
! S5 B sus 83.3
53 B merycicum 59.0 .
43 B long
48 B globosum 863.8
f 2T NE - -
51 B adolescentis 58.8 C.1
__L 44 B infantis 58.5 -
50 B infantis 0.8 -
12 B bificum - c
i3 B bificham
42 B bificham c-2
14 B bifich
N\ A 40 B bifidum 88.7 -
15 #&z - -
r——EE;:::ﬂ‘ B. thermophilum  59.3
20% B thermophihom  60.8
L_“_____qg B. thermophitum D-1
rj—“————h——ﬂ* B suis §2.0 J
B B oouis D
295 571.3
—_ 32 B suis
52 B ruminansium 57.0
43 B mini Bl1.§ a
J 3‘ B. caterad, =
35% B catenuiatum S5.4 El
— l B 57.7 E
3T #F 58.3
B. adolescentis
I 48 B densi 81.2 ]Eﬂ_

Fig.1 Dendrogram of numerical analysis based on unweighted pair clusted average linkage

BRMB-1~BI3EHPH RIUTEM B, ENKITARLEHR A, XTHEEHTFHR
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EHAFKPHBTHERBBEAER, TANETFASRERNTRERERA AT
FEY, BATBFHEIEIE B sus) NEREK S5 S, EXSRERDTESLN
B suis B¥, IRGTEE S5 KSR AEREREAR, EEERN LFRFEREX.

BRM CERLLN CI1f C2UR. C-UEMF & LB B. adolescentis Bk 51
H&xSS5HEBRBN AR, CERLBPFLMMEFEELIN, Hik B infonds M B
bifidum BRI LS FHE,

BAR DDA N D1 D2, F-THh—H8# FUEFmE. D#
FEHEEN B, thermophilum M B suis B—EHHKAR. KBRS Gavini FHHE F
AR 1 BEBAL. D-2EBFMA BB 29 1 30(R% S B12 fl B38), HX
EFMH R ERNE S HRE., BINSHEETEAT RS A T A HEL, EX
FER. BHEKPAAERIBTE, FLERR.

BEBRDSEZRARBK 5249, EMNRRSTETE (B. ruminantium)H 8 /3R
BB (B. minimum) B SRk, Biavati ST K& 8L B. ruminantium i) B BBl R B 8
52(8 Ru687), ERMBEFERWX T ESEAHATERA MM FEEHRAE. Gavin
SR BAE 4 KB B, minimum {2 RITAAET R, Laver S8 T B. minimum
AUERR FEHMGRERK, MAERE ESHMERRRMU/, ERTNBETFHOW
REFEFXFHIHSHAFAHEXRBE0EN.

BRBE X—BXWANE-IRE2ESH, ENSHEERN B catenularum. B,
adolescentis ¥ B. dentium MEHEMBFTENERAR. X/ CEL2WHEEHRPE
RK¥E L Gavini 5" Bahaka 5§ 3 #9488 A4 1.

M EHAES XA TASA MR W &, WAH A iR TN ERAR; B
BUskERH A, Kb BATHNEAX AP KE: RAF CHEEXET
A BRB DM D-1# D2EH S ARG ERBNE - ERE BEREHN
BWATHS P HERTHAMAKKERER. B0, ASshykBEmEkERE
SR BEBDPEE LWL T, TS KEENERLIEREARDYRBN LN S,
BERL Gavini UK HBEE. BUTREADSHERNEC IR S, LRBEEAER.
HPEERRESLERARENERMEZLRNBE? MFE-PHE.

22 DNA/DNA(KEB)BREM#0 N

ERESRYELBPEBETHPERRUN 8 M EBH#ITT DNA/DNA(H B)
iR, DA R B, 555 2 R, WK EH 165 tRNA AT K DNA / DNA %
TR ARARUBET 60%. XTHSHEH ABRBEERX. WHESKKEH DNA K
G+ CEEMERBE/MUMERE, HAFE 2 WE B AL M0 DB I b P | R A & B B
HAFEEER. FRRHEERNIMESESED BRREFPRLHREBRR X,
P B bk 47 RAIEHFE B. magnum WS BEH. CS5BEHH EN B catenulatum Btk
35, AR DM B thermophilum Btk 20, BEBE BW B, longumBitk 45, EMWRBWH L
BN 65.5%, 77.4% 1 75.6%, 86.6% 1 84.5%. Btk 5[ R itk 9 09 R ot B 35 92.5%
89.4%. HFEAWRRIIRATE A f B WIRE AR, £ DNA / DNA X ML E
{71 o] b 00 A (] B K.
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#2 DNA/DNA(RER) %X
Table 2 DNA/DNA (segment) hybridization

WH%E B magnum B. thermo— B. pseudo— ? B catenu— B. magnum B. meryci— B longum

No. of philum longum latum cum

stram 9 20 25 30 35 47 53 45
9 100 774 739 61.2 65.5 92.5 894 86.6
20 775 100 798 791 76.1 75.6 775 79.1
25 77.5 83.6 100 86.7 76.1 75.6 775 79.1
30 63.2 77.4 85.3 100 76.1 65.5 77.5 79.1
35 63.2 707 798 707 100 65.5 894 79.1
47 894 774 73.9 612 65.5 100 77.5 86.6
53 7.5 83.6 739 70.7 84.5 75.6 100 79.1
45 77.5 77.5 79.8 70.7 76.1 84.5 77.5 100

BB 30 (IR B3R) & LR Wi A2 ik, FIRWI'BE 5 B. pseudolongum M B. thermophilum
XKEAMRE, BAAER. KL DNA/ DNACH B) R RS0 0] B T X Bl bk i 1740
W, T ELX 07 T T Frak 2k,

FiFl 16S rRNA B 38X )l Bt DNA 2438 J5 25 BF 55 DUBLFF B8 JR Fh HO R ) [ 4, 68
MNEREREABRAM S RES WS, B ERERNEHE. IEHKET AR T 5
HERBEEEXHAXRSXITR AT RFEESTR. SH.A-FTERITATR
W, XTEBTREFEZXZVEITERATERE. 4% DNA / DNA 231458 E /A
BEAMTHREEHERTHE BB LRE RV, DNA / DNA #RES R LW N HE
MBIENABRERRTERTROERM L. BEIBEN--HHERFR, TR T
RO EEREITRE T A EER IR BEEEEERANTR.

B SHEENEERRRFERENHI. FTRZBARAKES FTRELES B
B 3 A 0 e 0 A ) 9 Bl KR I I
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NUMERICAL TAXONOMY OF BIFIDOBACTERIA AND
HOMOLOGY ANALYSIS OF SOME REPRESENTATIVE STRAINS

Ling Daiwen Zhou Yan Yuan Qiu
(Institute of Microbiology, Chinese Academy of Sciences, Beijing 100080)

Abstract Fifty five strains of bifidobacteria belonging to Bifidobacterium from various
sources were studied by using numerical taxonomic techniques. These organisms
included 13 reference strains and 42 newly isolated strains (19 strains of human sources,
25 strains of animal sources and 11 strains obtained from sewage). Several strains
isolated from the animals weren’t isolated before. Overall similarities of the strains for
75 characters contained morphological, physiological and biochemical characterstics and
antibacterial susceptibility were determined. Dendrogram of numerical analysis based on
unweighted pair cluster average linkage were achieved Five clusters were defined at
70% Sm level. The relationships of these strains among five clusters were analysed.
The strains of human sources were basically separated from the animal strains, and the
sewage strains were distributed between the animal clusters and the human clusters. On
the basis of the numerical analysis, the G+ C content of DNA of some representative
strains among these clusters were measured  BiotinJabeled DNA segments,
complementary to varable regions of 168 rRNA, were amplified using PCR as probes.
In the dotblot hybridization the relatonships of DNA segments among some strains
were discussed. The test results showed that the homologies among the strains in same
species and various species were different. The studies are valuable for further research
in the relationships of some species among bifidobacteria of various sources,

Key words Bifidobacteria, Numerical taxonomy, Homology
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