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Abstract: In order to clarify the pathogen causing mastitis in Xizang yaks, milk samples of yak with mastitis were collect for bacterial culture. A
strain of bacteria isolated was named as XZ~1, and staining microscopy, and 16S rRNA gene amplification and comparison. The 16S rRNA gene of
the most similar bacteria was download from GenBank. DNA Star software was used to analyze homology and genetic evolution. The results showed
that the isolated strains of bacteria was positive, scattered or arranged in pairs or short chains of spherical bacteria by Gram—stained and microscopic
examination. The 16S rRNA gene comparison showed that it had a similarity of 99.43% to 99.93% with Lactococcus garvieae in GenBank, and a simi-
larity of 99.5% to 100% with the reference strain of Lactococcus garvieae. Genetic evolution analysis showed that the Xizang isolate strain XZ-1
formed a large branch with the reference strain of Lactococcus garvieae, and was closely related to the reference strains of Lactococcus garvieae SCH
and MS4-2, forming a cluster. Studies have shown that this isolated strain is Lactococcus garvieae and is one of the pathogens causing mastitis, which
provided a reference basis for future research on the pathogen of yak mastitis and Lactococcus garvieae.

Key Words: Tibet; Yak; Lactococcus garvieae; isolation and identification

¥ IR FLER B (Lactococcus garvieae) TE 533324 | I BH P T R B A P A et A VR Y e L
J& TIERER ] AT 4N FLAT I B BEBK AR an B B SRR A R — ek
FLERTE & R FL o i — R A e, A W (HAAA IR ER T % RFLEK B 5 2 Fh )
A8 FCFLER T 2R LG34 A7 B0 i #A RS e 1, X > HH© BA SR, EE R R RS
R 9 20230325 IR JE AT 6 5 Ty I SR A ER A SR ) —
ESTE IR 10T A BF A e e F (x720020172v000 AT PRLAR JRUMARS) S 0 T 28 DA 56 05 v 5 B 1
IN-01)., K, WO NI G A A FLR R B I 2 — 0 BRIk
TEE R P (1991-) -1 , B EE I, RS 7 1 A 7 5 Sl ZHN AT e A K| PR R O
LYK B 15 , E-mail : 1737884741@qq.com,

040



HERLHE

2024 F 18] KRB AR

RAMMER SFBI ), B e — R i i N & 2
FEO R SR, AE B RN B v ELA A I R
S ARWEFENT A LR A B LIRS T A0
KR A Egalife, Zad e a5k I 16S rRNA JE [ H
XF, 0 o 1 RRAK ERFLER TR, 0 A 5 T R 4
FLIR A3 i S A [QFLERTE TR 4R 25 R0

1 #EE5ETE

1.1 #mKiE

TC TR R A P4 ek L g TR R BR A FLIR R
YEAEFLIHRESN O 4y, BT 20 “CUKAR AR TE A T, —
JE PR JR AT P ) 0 5 o
1.2 EFERXF

[ 2R M R K SR (TSB) K W1 26 (A Bl
(TSA) 5720, 40 B T35 & v B ol el 7 1 A
Yy R A R 2 A 5 2xTaq PCR Master Mix, DNA
Marker DL5000 % B2 44 ¥}, #1 | T TaKaRa 23 F 5
S50XTAE, W B 736 5 &l & B A Y B A IR 5T
O3] R 4 DNA SR BURH &, W B T RAR A
R (L5 A FRA AL
1.3 FEUHE

AW AR I E T 38 [ Nuaire 28 7 5 2R
DRI I H T RN R RS i A FRA R 1E
TR IR R TR, W H R BR A W BRIk
) U K RS, W BT RURR R AR
A RA ] KA, 18 F AL S —{UE8 ) 5 PCR
I BERE SR R S, 400 & T Bio—Rad A H .
14 FmESBEFSLEER

W O TR R M FE A FL IR A 12 10 By Lo 9], 422
il J 2 1 i K SR (TSB) H, 37 “Cad i 15 5%
B IR Ae R SIS B 1 BN (TSA) 55 77 56 Fd 2k,
37 ‘CHEFR 18 ~ 24 h, BREUHLTR P& 217 4l 4k 35 5% A1
1.5 16Sr RNA B PCR # 18 % [EiR £ 41

Fie FEDNA 42 B0 6 19 7 15 52 HUAH 7 DNA,
4 CHE . S IEICHR A AN 16S rRNA 5 [ 5
H519), #7 PCRY Y . VAR ZR K50 wL: L3iF T
W19 (10 wmol/L) 4% 1.0 pL, DNA #547 2.0 L, 2x
Taq PCR Master Mix 25 wL, ddH20 #} /& 50 pL; 4~
W4 R 94 °C L5 min; 94 °C, 30 s; 58 °C, 30 s;
72 °C,90 5335 MIEH ;72 °C, 7 min, ¥ PCR =¥k
AT M e rL DK A , 8 % P )3k A AR
TR BR S /Iy o DU 45 S AE NCBI L #47 LE

XF T AR EO T AR AR B v 9 16S rRNA L R 7 514
2 7% Bk, LUK I 3R T CAUS318 . TG 7. 4% 3Kk
ATCC13813 Al K HT- 2 3985 WANES ZHk (%K 1),
PEAT )R FU % 5 SR DNA Star U R G A E
B #7537 -

®1 BEHREER

TR ks i X
& FRFLER T SCH KMO088088.1  #{kyH h
¥ [ FLER T MS4-2 MG755394.1 [iz3 th
F& CFLER T CAU2666 MF354501.1 ok o
5 [CFLER A CAU3711 MF354132.1 /K443 I
& IGFLER A 2542 MT611574.1 AP i
Fs [ICFLEKTH SRG4 MK743983.1  J:F% o
KIGHF 1 3985 CP103623.1 A %H
PRIBEREE CAUS318 MF424835.1 4175 1 [
TFLHERRE ATCC13813  NRO040821.1 45 EEN

2 HRS5HMH

21 REEHNSBEFRELBER

MO DB FLIHRE L, B 1 AR AE R TR
TSA¥EF 5L F RIFIE GhZa 55, FE VR, RiEA
DI A O W i RN SRS Y R NR PR ¥ vl K i 0
XUE A HE A ERCIR TR
2.2 16S rRNA PCR¥ &

DL 43 B Bk 1 4 55 72 ) DNA SRR, 3 16
rRNA 53] 1 451 500 bp 19 H 19454, 5 Fiil 1
H—3, B R, 95 XZ-1,

1 M
5000 bp

3000 bp
2000 bp

1500 bp

1 000 bp
750 bp

500 bp

250 bp

100 bp

M:DNA Marker DL 5 000; 1 : 43 B3 #k PCR =41,
El1 16S rRNA PCR¥ 4R
2.3 16S rRNA FiRE S #7
4 PCR ™38 7= 9y 3% 24 w10 v, DU )y 445 2R 7E
NCBI 47 EeX), 5 GenBank £ i B & R Y

© 041 -



KB AR 2024 FF 1A

BERLHE

% G 7L 3R T AR M 35 31 99.43%~99.93% ., FH DNA
Star F AR 73 B 1 15 275 Bk 16S tRNA 751 3£ 47 [F)
PR HT B R 3RBT, J0 BBk 16S rRNA JF 51 544 G
FLEKE S e 91 9 [F R R 99.5%~100% , 5 B 11
BRTE AN JC L BE BR T 2 % Fk 16S tRNA J3 471 1 [R] P
53501 84.5% F 87.0%, 5 K M KT T 2 7% #k 168
rRNA FE 41 ) R IEPEAL A 76.8% (€] 2) .

Percent Identity

2.4 16S rRNA EfE# LD

R 4l PG 8 40 15 Mk 55 4% IR FLIK TR 2 % bk SR W
BRTA ALK KRBT 2 % £k 16S tRNA J¥ 5]
4 [R5 1 43 BT 235 56, FH DN AStar #80PF I EE T 1845 33F
A, a8 3 e o BRI ER B 0 FLAE BR B AR
FFRZ % bR 5 005850 2 ik A% IRFLEK R S 5 Mok %
KR HHE , 3 | BRI B — 1> 53 3 5 VU A 70 125 Ak

2 3 4 5 6 7

XZ-1

Lactococcus garvieae strain 2542

Lactococcus garvieae strain CAU2666

Lactococcus garvieae strain CAU3711

Lactococcus garvieae strain MS4-2

Lactococcus garvieae strain SCH

Divergence

O |0 | Q||| W=

Lactococcus garvieae strain SRG4

Enterococcus faecium strain CAU8318

(=)

29.5 1 293 | 292 292 | 29.8 | 29.6 293 | 275

Streptococcus agalactiae strain ATCC138
Escherichia coli strain 3985

O [0 | |||~ | W[ |—

1 2 3 4 5 6 7

B2 4E#16S rRNA F3 58 EKEREMES

XZ-1 548 RFLIKTE 2% BRIE B — > K% 403,
H PG 5 43 2 bk XZ-1 5 4% [CFLER B SCH Al MS4-2
RGRRBR , H 5% [CFLERTA SCH 3R 4 ¢ R AH
XPHE, = H B R R —HE 4% IR FLER TR 2542 \SRG4 .
CAU3711 1 CAU2666 %% K R, BN —T -

rain 2542
in SRC

c

us g

SRG4
CAU3711
e strain CAU2666

Nucleotide Substitutions (x100)

El3 #HE#16S rRNA F 3 52 #kiE &L H

3 i1t

H& ICFLIK B e PR o R4 BRI A PR A% IR
BEER T, & Collins 5T 1983 4 MR FLAE R 1Y
AR A3 B B0 A BTSSR R T A% [CREBR TR |
LR B 35K T 25— 2 5 Sfe B 40 40 7E B 3K T 1) A T
Z A K R E Y], H 5 H A 5 5RO A7 — 2 22
51191985 4 Schleifer 57 H K A% [CHEERR I (7L
PR e 3K TRT S HL A DG P B 3K T B R 43— B
WE , BIFLER RS , T 1986 4F IE A

H A, ¢ T8 IOFLIEK E A SO X e b, %

< 042 -

EPLE3 NI . — AR [RFLER e — P R AR R
A% TQFLBRER™ A 1M TR FLBR B 3R LG34 BERS 11 2
=% PR B T A B T, 5 P TS L ol Py T, B
LA A B PR BTN, 75 £ AN ATl P HA B 4
FHRITSE AT A8 45 ™ 7 £ A R E 5 b & B, %
A% PRLIBK BRIl il B — TR R A RS I snl 61 i
i {0 2 G NS/ B2 H O R BB E L, AT
e 1 B R P ST A 0 I 3853, 1 e B dE R IR AR
WA T R AT B B LA miE R . — e As IR
FLERG S —FPEUR R o # RFLERR IS R R
LA R B KR 1 SR 2 A EE RN, B BUR
P n SR K A S ) S K R B R K o P i
AFPOT 2006 4 A B SCILAE 5 1 BT T B SF A4
3 1 BOR VR R TR FLERTA 5 S A A FLIR
(94 ZL T b o0 BAR ERFLBKER , fERS 5 D S 5/ IMR
SR, SR T R FURR AR Z — . =28 IRFL
BRSSP F LRI ATTE R A% FRFL Bk
P RES AN, 5 DR AIAE 2 il 58 FLIR A8 IR |
JRIE R LRI 20184F, TIREES 2N 14
MESS A PN I S AR rh 23 B RS R FLBK R
RAE OB 25 )5 , BB A IR S kA4S
A VENR 2 5 2 B RS [CFLER TSI AR 19 . 2020 4F, %



HERLHE

2024 EE 18 KB HA

A2 % R DR 2 AR R 12 W i S 1k
1 BEERE A DERATE i 5 90 S R Ak ERFLBR R

R, N2 RGeS [RFLBR B — B o 5 H i 5
B35 G B K 7 ity B3 B ] oA o AR
FENEFLIRR BHE A FLTT o0 1 2% IR FLER T, 3R
A% ERFLER T2 5 RS PR AR IO B 2 — 5 U X
A RAEAA BT AR A= R 1 5] s A AR
A 3R AT REAT AR NSRRI G AR

4 it

ARG RE TR R T EILR R FT
PEATLH TR 53 25, X5 B A 1 RRAH R R T 55 22 [
{5 K 1 16S rRNA B K14 541, 47 R IR 1
AL FEA BT, W0 AR IRFLER T, 4 IS IR AT
JR AR A FLIR AR 32200 I 1 30 7 FYa 7 Sk IR FLER
HHTRAWT SR T S E KT
Sk
(1] I3, (g, VI . SO TN SR EE R aEsE [J]. &

INRAF2EIRIE M, 1996(S1) : 66-72.

[2] FERRARIO C, RICCI G, BORGO F, et al. Genetic Investigation
within Lactococcus garvieae Revealed Two Genomic Lineages [J].
FEMS Microbiology Letters, 2012, 332(2): 153-161.

(3] X M, 2R A% IRFLER R LG34 A AR E tE ST [T].
BIpIT N B R 2240, 2013, 25(3): 67-70, 96.

[4] Z2ARG0, @ Foe, BT, . FL0Ah 322 Lo B I sm) %t 4% [X
FLBR B R L34 M BTG M r 52 m) [J]. BB\ — 4 B R
e, 2014, 26(3): 45-48.

[5] L3, B2 x, R, 55 SRR3R 1040 5 RFL
TR 53 B M B Ry PRI [T, o R R 2R
2022, 44(8): 837-841, 849.

[6] Byf=pkoke . 54 FLit A IR L BRI 1) 73 B9 5 7 K 38008 T P A
[D]. MERITEAE : PEEd Al KA, 2021.

[7] FFk, W5, B, 5. — 0k RFLERE 5 R M KT e
WEpSmiSh (1] BleEgR, 2022(2): 55-56.

[8] dhaete, Tholse, 3 Wb, % . RIS [CFLERER 1950 B S5
REHEDISE (1], A0l AR A, 2020, 28(8) : 1458-1470.

(9] BRIEHE, BMEDR, VFJTT, A5 IR TR LR TR 19 23 2 M %8
[J]. BN RHE , 2008(10) : 151, 154.

[10] DEVRIESE L. A, HOMMEZ J, LAEVENS H, et al. Identification

of Aesculin—Hydrolyzing Streptococci, Lactococei, Aerococci and

Enterococel from Subclinical Intramammary Infections in Dairy
Cows [J]. Veterinary Microbiology, 1999, 70(1-2) : 87-94.

[11] AUBIN G G, BEMER P, GUILLOUZOUIC A, et al. First Re-
port of a Hip Prosthetic and Joint Infection Caused by Lactococ-
cus garvieae in a Woman Fishmonger [J]. Journal of Clinical Mi-
crobiology, 2011, 49(5): 2074-2076.

[12] CARVALHO M G, VIANNI M C, ELLIOTT J A, et al. Molecu-
lar Analysis of Lactococcus Garvieae and Enterococcus Gallina-
rum Isolated from Water Buffalos with Subclinical Mastitis [J].
Advances in Experimental Medicine and Biology, 1997, 418:
401-404.

[13] CHANJ F W, WOO P CY, TENG J L L, et al. Primary Infec-
tive Spondylodiscitis Caused by Lactococcus Garvieae and a Re-
view of Human L. Garvieae Infections [J]. Infection, 2011, 39
(3): 259-264.

[14] COLLINS M D, ASH C, FARROW J A E, et al. 16S Ribosomal
Ribonucleic Acid Sequence Analyses of Lactococei and Related
Taxa. Description of Vagococcus Fluvialis Gen. Nov., Sp. Nov
[J]. Journal of Applied Bacteriology, 1989, 67(4): 453-460.

[15] COLLINS M D, FARROW J A E, PHILLIPS B A, et al. Strepto-
coccus Garvieae Sp. Nov. and Streptococcus Plantarum Sp. Nov
[J]. Microbiology, 1983, 129(11): 3427-3431.

[16] KILPPER-BALZ R, FISCHER G, SCHLEIFER K H. Nucleic
Acid Hybridization of Group N and Group D Streptococei [J].
Current Microbiology, 1982, 7(4): 245-250.

[17] SCHLEIFER K H, KRAUS J, DVORAK C, et al. Transfer of
Streptococcus lactis and Related Streptococet to the Genus Lacto-
coccus Gen. Nov [J]. Systematic and Applied Microbiology,
1985, 6(2): 183-195.

(18] 2=, sk, Tk FLBRE MBS i s itk e [J].
ISP i R 2R S5 K g2 0, 2005, 26(12) : 928-
931, 935.

C1OT ASFOBI, A sbatk, skoR el , . s FRFLBRER L /N Bl A K B
5T (1) UEP AR5, 2014, 34(5): 87-89.

[20] P3ife, WRARE, sRIGEH, 25 . 4% IRFLBRER 7325 R ) 1L 375 ] Y51
B figeE R (1] K= iE5E, 2007, 28(2): 51-55.

[21] SAHU K K, SHERIF A A, SYED M P, et al. A Rare Cause of
Sepsis: Lactococcus Garvieae [J]. QIM, 2019, 112(6): 447-448.

[22] ERE, = %, x| BE. A% IRFLERE SRS A TR 5 1
B L3 IR R (B 2ARRD L 2021, 59(6) : 122-124.

(23] % A, BIEAE . R 5L R A A7 32 Wk IR FLIER T 5 |
AL 1) R AL DAV 98 — 1) [0 ], v I W 5 s o M 4
i, 2022, 21(6) : 441-442.

+ 043



