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BN Z R . AR E T BRI S
117 —ZB0RFEC S, 2 B3 I 95 e J - 33 ik
AW 2R s, BA YNGR R
B2, M HIEAFE— SRR LR, (A FAT]
XPIZ et B B i L T i — 2B WE Y . A
g, FRATTRA T R S AL ER Y v R B R
i VT VG ML XY - AR, A EERER 2D
) ] 32 Ml ol - S AT RS SRR W R 2R, IR
BT EAS

TR R Y 7 3 R i, Ca kR T8
T B B R IR TR B 7LD e B R A A L
KRN Z—, HAMEAER I i b2
HEAZEDIIRIR A VBNC (viable but non-culturable)
R, I H R KR BIRE S 0 W —Fh A BT
N FE AR E IMESER T Rpf (Resuscitation
promoting factor), A{LHEW i i H 7 & &b T
VBNC RS4RI, 1 H R fe it 5 22
(8 2 FOBHME AN T i A o AR R DO R, AR
FE P FRATT 22 2 g 15 5% B v S e R TR TR
PR, DA 0 e it 48 ik 2 TR 1Y 5 O AR
KA,

AR

1.1 et

111 RS 14 AR EREBE R R
W BT 4 S A0l T RE R R R S SR =
Pfit, Horb s ok A VERRBT LK, 5 R @ PR
AR, 4 3R H 1 79 52 0 W% B iR .
KL IR 4400-5000 m, SREERT[E] R 2011 4F 7-8
H, HETIOWHA RSN, FikaR%ERER
—80 °C {Rj#. RAEAFEIME 1.

x1. REMRRER

Table 1. Information of sampling sites
No. Ssiznplmg Longitude/°E  Latitude/°N  Altitude/m
1 P797 92.56 34.56 4555
2 P798 92.37 34.22 4625
3 P799 92.21 33.57 4619
4 P801 92.06 33.43 4697
5 P804 91.40 32.11 4632
6 P813 90.37 30.12 4557
7 PO15-B 90.40 31.37 4628
8 P022-B 88.94 32.52 4990
9 P029-B 86.89 33.19 4650
10 P038-B 84.67 32.17 4433
11 P039-B 84.03 32.23 4521
12 P042-B 82.91 32.38 4459
13 P044-B 81.83 32.07 4601
14 P045-B 80.86 32.35 4751

1.1.2 FEREGIFLES . 207 I N 2 S a0 &
F1 2xPCR mix (7% Tag DNA R4 . dANTPs . MgCl,)
g A b EEE R BOR A PR v, DNA Bifigw
B ISR & A AR T AR TR (R A
FRAW] s PCR AL, HLUKA R BERE AR 7 R GE 0
H 2% Bio-Rad A w5 20U A 78 E Eppendorf
a], PER R SRR W T R BT A AR I
WA RAR, IR, i TAES I T RS
IR A FR S W) o K I B rh il K i i i)
By 1 57 o3 M el i)
1.1.3  ZESEEIREE. K3k M1-M7 2 B SCHR[8] -
M1, JEMH MR EE I s M2, ZHa Bk
Figehk; M3, PRI AL M4, ARBERSHEE 3
Fikk; M5, BRI SR M6, JLT Bl Rd;
M7, WNERENEEEE IR . BB FR LU0 15% 1Y
T T B [ A 7R

1/4 GYM (Ffi T8 (1% 4 A R TR B A2 2R 1T 5 9 )«
AR 1.000 g, BEEHEECY) 1.000 g, ZZFRIY)
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2.500 g, CaCO;0.500 g, JTZEHEMER 0.050 g, #HiE
R 0.005 g, A 0.025 g, HillF 15.000 g, 7
7K 1000 mL.

1/4 GYM+F: BESEMEREAE 1/4 GYM WARK:
FRHEr 28 °C, 200 r/min FRIFEESE 20 d ARG EETR
e 1, FREER EIERZ 022 pm GALUERES
UEBRTA, AT OR A TR R AR . 51 LK
1/4 GYM 5 TMERTE O KRR 3:1 (VIV)IRA -
1.2 HmBstE

SRR T T AR BT 2 B B AR
B 2.0 g KT AURE SIS 18 mL TG I ZE 187K Aok
e, NEIJCR SR, 28 °C. 180 r/min k%
2 ho BERIAT/KEEA AL, HADIR 100 W,
A% 40 kHz, JKUHEFE 28 °C, AbFRETE] 40 min,
1.3 EWRIBEHESR. S RO

W Ak B 1) - P R R OB B R R L 326 107
F1 107 B B RE AR S IR A R4 B B 3R 301,
BT MEEFP 100 uL, BB 3 A FA7.
I3 BRI T 28 °C R B 5% 2-3 Ji Jo WA TR VR A K
0, POBCARTE R GYM B350k b alifh . AR sal
LB T5 H B SR R AR SR IR T R A, L
FEEF AR TR T 20% H Il 80 °C A7
1.4 TEPk 16S rRNA ZRE I FFFEH 947

bk DNA $2HU3% Chun 2507 96171, 168
rRNA FEFE 1 PCR ™1 HI T 5 | 434 38 <7
519 27€ A1 1492r, I T A P b st 0 FE L R B
ARl ¥ B R 16S rRNA FEH 741
5 GenBank #7209 E P 5134 BLAST E
Xt W 52 RG RGN E . B ZER A
FHOCFIE Y 16S rRNA JEHJF51], F MEGA 6.0 %X
U R G R B J7 4 X CLUSTAL X1.8
program!' ¥, FEALH A4 2 ] Maximum-Likelihood
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(ML)!"TF1 Neighbor-Joining (NJ)J5 1,

Ryt — 2R A B R AR R AR,
QIIME #fE1rh) Uclust!™#2)%, L 16S rRNA
SR FSIAE 99% K BI(E™, 4543w TR bk 43
A1 A TR 4 # A 3 25 B JT (operational  taxonomic

units, OTUs).

2 ERAAMN

2.1 REE ST

Hor BRI M1-M7 X T A 14 ke Sh kAT
TorE, Ak EREREREINLRE 177 % bS
MHREFEHE 1/4 GYM F1 1/4 GYM+F X AR 1-8
(BN%5 K P797. P798., P799. P8O1. P804, P813,
PO15-B Fll P022-B HYFEA)IEAT 108, 1351
78 PR HARTE LT 255 tk, A0 TR ]
1 8 H, 43l & H (Corynebacteriales) |
Z R H (Jiangellales) . ¥k H (Micrococcales) .
/N B B H (Micromonosporales) . N 2 /T & H
fix i K K H
(Pseudonocardiales) . % % I/ H (Streptomycetales)
gk £ 2 74 H (Streptosporangiales); 14 1~EL, 4351
J2 14 X B W i) 5§ B (Bogoriellaceae) . %8 FF & £
(Brevibacteriaceae) . Z[GEF}(Jiangellaceae) . AT T#

(Propionibacteriales)

Fl(Microbacteriaceae) . K # £} (Micrococcaceae)
/N B4 B Bl (Micromonospora) . 43 £ #F W B
(Mycobacteriaceae) . i < [# FF(Nocardiaceae) |
3% F K # FF(Nocardioidaceae) . J5L /)N B 41 14 £
i K KW R
(Pseudonocardiaceae) , {545 7 #H(Streptomycetaceae) .
%t 100 3% 7 B} (Streptosporangiaceae) Fll = i H 16 i £}
(Thermomonosporaceae); 23 /IM&: HFthiitZk wE
(Actinomadura) . LA E J& (Actinomycetospora)

(Promicromonosporaceae) .
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e 7 1 )& (Agromyces) . 15 KT & J& (Arthrobacter) .

FE A )& (Brevibacterium) FAGEK A J& (Citricoccus) |
55/ MF I & (Curtobacterium) . FRiR 1 J& (Georgenia)
LR & (Jiangella) . Wi E A= T/ J& (Kribbella) |

2% v Wi & (Kocuria) . 18 % # & (Lentzea) . AT
J&(Microbacterium) . /N{RAEH & (Micromonospora) .
T JE (Mycobacterium) | i K & (Nocardia)
WY WY A IR B B (Nonomuraea) . R R H &
(Pseudonocardia) . 5/ \NFAEEJE(Promicromonospora) |
213K J& (Rhodococcus) Wi 22T J& (Saccharothrix) |
B 7 J& (Streptomyces) F1 B ) %% J&

(Streptosporangium) (F2 2). HHVBER 0 & I BRI Rk
108 B, (B HERAY 42.4%, BB EFRERH
R Z W) s HUOR W B R R ER 26 #ks B0
R . IR R . ZLBK R MR R AT bR
A 16, 15, 12 F 12 Bk, HAhJE ML w4
HIE 10 ¥R DUBCRTR 3 FHEY 16S rRNA JEIH P
SIFIIEE 99% K BI(E!, 255 Fk4rES bk il gk
8 94 A~ OTUs, 4G 47 /> clusters 1 47 4~
singletons, AJREfCFR T 94 MW WIFl, Hk
FERIPITT 28 (3R 2). IXFRBIZHX L n] B R
TR Z AR 5

F2. DBEEKM OTUs S EER
Table 2. Classification of isolates and OTUs delineated by 99% 16S rRNA gene sequence similarity
Order Family Genus No. of isolates No. of OTUs (putative species)
Corynebacteriales Mycobacteriaceae Mycobacterium 16 9
Nocardiaceae Nocardia 7 2
Rhodococcus 12 4
Jiangellales Jiangellaceae Jiangella 3 1
Micrococcales Bogoriellaceae Georgenia 2 1
Brevibacteriaceae Brevibacterium 1
Microbacteriaceae Agromyces 12 3
Curtobacterium 1 1
Microbacteriaceae Microbacterium 15 4
Arthrobacter 26 9
Citricoccus 4 2
Kocuria 1 1
Promicromonosporaceae Promicromonospora 2 2
Micromonosporales ~ Micromonosporaceae Micromonospora 8 6
Propionibacteriales ~ Nocardioidaceae Kribbella 3 1
Pseudonocardiales Pseudonocardiaceae Actinomycetospora 1 1
Lentzea 2 2
Pseudonocardia 9 4
Saccharothrix 2 1
Streptomycetales Streptomycetaceae Streptomyces 108 28
Streptosporangiales  Streptosporangiaceae Streptosporangium 6 5
Nonomuraea 10 4
Thermomonosporaceae Actinomadura 3 2
Total 255 94
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STEWEKET, A 13 A& 25 4 OTUs 1 29
PRILZE R Y 16S rRNA FEH 741 5 e i A =X T Ak
PIALEEAR T 99%, TTREJE FHFh (K 3). H,
J& F[i— OTU WYtk 29-2 1 29-3 55—+~ OTU
P TRR 39-6 B iR AR Strepromyce
specialis GW 41-1564", ‘EA15)5 &K 16S rRNA
FE R G0 AR AL 73 0 Sl 98.18% . 98.27 % FlI
98.82%. 16S rRNA JEH R KB HPrii/N, X 3
VR 5 Streptomyce specialis GW 41-1564" {4575
PR I AR o 2R — MRAFRE 14335 Horp
TR 29-2 1 29-3 & iL— AN E I BB /N3 32

P 39-6 BAR G EAMIRA—E, (ARBEN FRRRM
(A 1); EEtk 29-2 F1 29-3 2 Ja] B @ 51 AR
4999.92%, (HEAT5S R 39-6 B F S ARRIEC A
97.73%. FWIX 3 WRFERATRERERH BN 2
ANAFEF, WAL, J&8 T AR OTUs 1Y
iRk PO15-6 1 PO15-45 il fi o 1 2 AR AR 2
Lentzea violacea IMSNU 50388", ENM15EHW
16S rRNA J K ¥ 4 AR 7302 98.11% 1
98.90%. 16S IRNA BN RG K F /it s, X 2
R TR 23 91 548 2% EC B T A [ (A X P ok SR e e —
(&l 2); Wk P015-6 Y5 Lentzea jiangxiensis

% 3. S5#FEAEPRAY 16S rRNA EF FFIFEUEIR T 99%H#5 25 4~ OTUs #A 29 #5595 E £

Table 3. OTUs and isolates that share < 99% 16S rRNA gene sequence similarity with the nearest type strains
. 16S rRNA gene . 16S rRNA gene sequence
No. OTU No. Strain No. GenBank No. The closest type strain similarity/%
1 OTU2 45-2 KY921885 Actinomadura rayongensis RY35-68" 98.89
2 Singleton  P798-52 KY910132 Arthrobacter crystallopoietes DSM 201177 97.85
3 Singleton  P798-55 KY922858 Citricoccus yambaruensis PS9T 98.99
4 OTU4 P813-5-2  KY922860 Citricoccus zhacaiensis FS24" 98.90
P798-45 KY922856 Citricoccus zhacaiensis FS24" 98.68
5 OTU6S 42-36 KY910128 Georgenia ruanii YIM 0047 97.04
6 Singleton  P813-21 KY910239 Kocuria polaris CMS 760r" 98.98
7 Singleton  P015-6 KY465494 Lentzea violacea IMSNU 503887 98.11
8 Singleton  P015-45 KY910131 Lentzea violacea IMSNU 50388" 98.90
9 OTU8 39-5 KY921881 Micromonospora coxensis 2-30-b/28" 98.97
10 Singleton 39-15 KY910127 Micromonospora haikouensis 2326177 97.75
11 OTU9 P801-42 KY910181 Mycobacterium arabiense YIM 1210017 98.44
12 Singleton P799-14 KY910175 Mycobacterium aurum ATCC 23366" 98.83
13 OTU36 P801-37 KY910178 Mycobacterium elephantis 484" 98.90
P801-38 KY910179 Mycobacterium moriokaense DSM 442217 98.90
14 Singleton P801-36 KY910180 Mycobacterium litorale F4" 98.11
15  Singleton P799-25 KY910174 Mycobacterium goodii ATCC 700504" 97.81
16  Singleton P798-68 KY910173 Promicromonospora umidemergens 09-Be-007"7  98.81
17  OTUI10 P798-57 KY910172 Pseudonocardia alaniniphila YIM 163037 98.91
18  Singleton P799-51 KY910177 Pseudonocardia khuvsgulensis MN08-A0297" 98.91
19  Singleton P813-19 KY910240 Rhodococcus coprophilus DSM 433477 98.98
20  Singleton 44-20 KY910129 Streptomyces burgazadensis ZIRT" 95.98
21  Singleton 38-7 KY921883 Streptomyces polymachus T258" 98.80
22 OTu24 38-11 KY910126 Streptomyces pulveraceus LMG 203227 98.58
38-26 KY921882 Streptomyces purpureus NBRC 139277 98.90
23 OTU83 29-2 KY910123 Streptomyces specialis GW 41-1564T 98.18
29-3 KY922857 Streptomyces specialis GW 41-1564" 98.27
24 Singleton  39-6 KY921884 Streptomyces specialis GW 41-1564" 98.82
25  Singleton P804-61 KY922859 Streptosporangium album DSM 430237 98.66

actamicro@im.ac.cn
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100/100;29-2 (KY910123)
29-3 (KY922857)
39-6 (KY921884)
Streptomyces specialis GW 41-1564T (AM934703)
Streptomyces sp. AP10 (CCXT01002278)
62/58 Streptomyces hoynatensis S1412" (JQ582693)
100/100r— Streptomyces zhaozhouensis NEAU-LZS-5T (KC304791)
L Streptomyces sedi YIM 65188 (EU925562)
73/73| 58/58 Streptomycesavicenniae NRRLB-24776" (JOEK01000028)
67/66 i Streptomyces hainanensis YIM 47672T (AM398645)
100/100

Streptomyces mayteni YIM 60475T (EU200683)

4,7 Streptomyces klenkii S2704" (KF656772)
59/62 Streptomyces sp. CNS-730 SD06 MAR2 (EU214953)
96/94 | Streptomyces sp. AMS37 (HQ873950)

Streptomyces sp. CNH990 (EF058199)

— ——————— Streptomyces synnematoformans S155" (EF121313)

100/100 Streptomyces phytohabitans KLBMP 46017 (JQ345722)

99/99 Streptomyces armeniacus JCM 3070" (AB018092)
52/50 Streptomyces cacaoi subsp. cacaoi NBRC 12748" (AB184115)

Streptomyces hebeiensis YIM001T (AY277529)

Streptomyces yogyakartensis NBRC 100779" (AB249942)

Streptomyces javensis NBRC 100777" (AB249940)

'W' Streptomyces violaceusniger NBRC 13459 (AB184420)

1. {&#E 16S rRNA £ FE F 52 A E K 29-2. 29-3 #1 38-6 54 B H EHXEHKHY ML &
Figure 1. Maximum-Likelihood tree based on 16S rRNA gene sequences showing phylogenetic relationships
between isolates 29-2, 29-3 and 38-6 and related strains within the genus Strepfomyces. Bootstrap values
(percentages of 1000 replications) of the NJ and ML analyses are shown at the branch nodes before and after the
backslash. Only values above 50% are given. Bar: 0.01 substitutions per site.

98/97 Lechevalieria deserti C68" (EU551682)
97/9&|—|;chevalieria roselyniae C817 (EU551683)
94/94 | [ echevalieria atacamensis C617 (EU551684)

Lechevalieria nigeriaca NJ2035" (IN989291)

Lechevalieria fradiae 26" (AY114175)
Lentzea kentuckyensis NRRL B-24416" (DQ291145)

P015-6 (KY465494)
Lentzea jiangxiensis FXJ1.034T (F1938354)
Lentzea albida IFO 16102T (AB006176)

P015-45 (KY910131)

_i Lentzea flaviverrucosa CGMC4.0578" (AF183957)
Lentzea violacea IMSNU 50388" (AJ242633)

97/94

100/100

U —
0.01

2. &% 16S rRNA FFIHE BB #k P015-6 F1 P015-45 54K E B HH XX E#kAY ML i
Figure 2. Maximum-Likelihood tree based on 16S rRNA gene sequences showing the phylogenetic relationships
between isolates P015-6 and P015-45 and the related type strains within the genus Lentzea. Bootstrap values
(percentages of 1000 replications) of the NJ and ML analyses are shown at the branch nodes before and after the
backslash. Only values above 50% are given. Bar: 0.01 substitutions per site.
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FXJ1.034" JE i — MRAFE 53, N7
FALPEAL N 97.36%; Witk P015-45 5 Lentzea
flaviverrucosa AS4.0578" F1 Lentzea violacea
IMSNU 50388" JE i —MaE Mm%, SF %
BSR4 51 R 98.74%F1 98.90%; LIk
P015-6 F1 PO15-45 Z A R SIARIUIEAL R 97.75%
FUX 2 BREAR AT REARRIE R IRTE R 1Y 2 A [
Fio A4 B3R OTU I RGER B ER, X
29 MR R AT REIRER T 13 DNB A Z /D 25 S,
RO B I AR A 2 BB SR
2.2 RREIEFEDBEHEENCR

FATH M1-M7. 1/4 GYM Fl 1/4 GYM+F 1t
9 FhiEFRILXRAE A W R E AR i 1-8

157708, B IR 5L BRI R T MR B 2
FEME L 4. Hib M1, M7 F 1/4 GYM+F 3 ks
TGy B AT WA R MR BRI OTUs AU fix
%, M1 4y B3 8IRH 41 %k, J&F 214 OTUs,
HAEREREL 6 Fk; M7 2k 30 #k, )&
T 18 /> OTUs, HrPHERTA 8 tk; 1 M2-M4 4
A B ES R A AT, M6 K43 B AR BT ik
L. 1/4 GYMHF 73 B3I 61 bk, J& T 25
A~ OTUs, HHP4 o iEsE R ; 1M 1/4 GYM
ISR AN 17 #, JEF 124> OTUs,
Hor 2 RS RE RS R . AHLLZR, T e
THERTA A BER A 1/4 GYMAF B35 3 FR1S I 7%
Fowk i T 22 T FLRR I AR D T (8 3),

F4. ZEFENIERI1-8 PHEENSBHRSAIT

Table 4. Numbers of actinobacterial isolates obtained from samples 1-8 on each selective medium

No. Medium No. of streptomycetes  No. of rare actinobacteria  No. of isolates No. of OTUs (putative species)
1 M1 6 35 41 21
2 M2 0 2 2 2
3 M3 0 16 16 9
4 M4 0 15 15 12
5 M5 4 4 8 6
6 M6 0 0 0 0
7 M7 8 22 30 18
8 1/4 GYM 12 5 17 12
9 1/4 GYM+F 45 16 61 25
Total 65 125 190 -

oo
e

3. 107 BBREMMES P813 27T 1/4 GYM (A)H 1/4 GYM+F (B)155% 14 d R 5 B F4R
Figure 3. Isolation plates of 1/4 GYM (A) and 1/4 GYM+F (B) inoculated with a 107 dilution of sample P813

and incubated for 14 d.
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YU AT DL, e B Ok T R I ) S A ) 7 95 5
Ji - S AR B 0 52 T AR RN B RG99 Rl R SR
Fer, 1/4 GYM H1 1/4 GYM+F H#ssE F T4 85 b
B, M1, M3, M4 F1 M7 HCA0E T4 s A ik
ZRTA, T M6 ANEE T3 i e Jt SR A

3

AT TE G5 Rt — 2 Ud W e i 4 e g
FIMA T ZREEIER F 5 . Zhang 550X 80
Ji 87 fy L HERE AL EAT TR B B AR, R T
AT 16 AFF. ZA 22 B 1930 B E
HZML, AR e M2, Ediigs)
TAT 14 A8 23 DB ; Hrp 5 AR
(Brevibacteriaceae . Bogoriellaceae. Jiangellaceae .
Micrococcaceae . Mycobacteriaceae) /& SCHA A 57 H
BA»EIW, HXWKBEYW 7 HF
(Actinopolysporaceae . Actinosynnemataceae .
Dermacoccaceae

Geodermatophilaceae

Glycomycetaceae Kineosporiaceae

Propionibacteriaceae) fEASH 5T P I A 43 25 2, th T
AW Y Y S R R SR T SCRR i 1 R A
M1-M7), S EERE LRRI R ER Fi 2k
P 22 5 AT RE 3 DR A SR A 6 U RS 1Y 25
5, AT IERSL R H 24 80.86°-92.56°E . £h i
30.12°-34.56°N , 1M 3C Bk 4 SR A & B
102.30°—108.18°E . 4 & 27.50°-29.97°N LA K 8 |
= D, PRSI ) RAE X S S
A DT 8 s SRS [ X, R A A R IE
b DX Y TR TR 2 FE (RS, A AT e R R
BT

AN TR B ) AR KO B SR SR A 22 5
M1, M3, M4 Fl M7 55355 i 5 i I8 7351 g

By . SP4ER . RBERINIREN, X LERE ] e
WIEATABAREMNAERK . Hbh ML TS ESR
WA ARXS 8, WOZIE IR B B T RO 2
FEPERRES . T 1/4 GYM B 5 o 58 BB 75 TR 19 A=
1, ATREIA S H DU A i, R IR AR
Fu o HUl, PTLUHE 53 B A R P el B A T
AN RN SRR BN R i B 75 5

1/4 GYM+F ik 15 3 1 55 18 A A
WO T H BT B 1/4 GYM B35 3E0 3 4% L 1,
PIREL H A2 XTREAY 2 f5 0L E, TTH 1/4 GYMAF
I3 B B R A TR 22 IR & (Jiangella) FT i
A T W& (Kribbella)fE M1-M7 ¥535358 b3R5
1531, 31X 5843V B e P TOER TR R A A e S (i
TR B 3%, AT RESE t T R IR P 5 T
THERBE I A S TEE R 7 Rpf, Sk TRES 52
ULk B A= KU T RE R K
B5 IR I R B GAOBR A AR 1 AN B e A, R A
JLRE BRZRME L N- Bt A S/ Ny e
FEFE S5, AR TR AL R BRI 2 R A
O 2= 1 7 WA - A S (B 5 U S AR N
P WAL, RO R VR P L T B A AE L L
WA Y, (sl 8 T A KK F
MIYER, ATTRERSAE SE A A A= 1< . R R £t gk
JE R o 2ok i — 20 A SEIR R UE R, AR AR [R]
B SR (5] P e v TR DR R R T B R, A
W & B H ) Rpf R GARI ™, LA R ANIE AR
N- LA A BRI T3 B8 5

H T, R E W AT R 3R 2558 0.3%1,
AFAE R A S0 % 450 T AELL R R I UAE D
H YR A TG R . Ak, REAE
SN A AR, (H T BT RE Sl DR AR
K, AT REAE S H— S ik 2 TR P o £ T K
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Diversity of culturable actinobacteria from soils collected in Ali,
Naqu and Haixi Districts on the Qinghai-Tibet Plateau

Jiao Huang'?, Bingfa Yan'?, Ying Huang'"

! State Key Laboratory of Microbial Resources, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China
? University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: [Objective] This study is aimed at studying the diversity of culturable actinobacteria in soils of the north
Qinghai-Tibet Plateau and comparing the effect of different selective isolation media on the isolation of
actinobacteria. [Methods] We used 9 isolation media to isolate actinobacteria from 14 soil samples collected from
Ali, Naqu and Haixi districts on the Qinghai-Tibet Plateau. We added the fermentation broth of Micrococcus luteus
to the medium to help the isolation. The isolates were identified based on the 16S rRNA gene sequences, and
diversity of actinobacterial isolates were analyzed at different taxonomic levels. [Results] We isolated a total of 255
dereplicated strains, belonging to 8 orders, 14 families and 23 genera of the phylum Actinobacteria. The isolates
were delineated into 94 OTUs, which corresponded to 94 putative species. Among them, at least 25 putative species
were new, spanning 13 genera; and 108 strains, which contained 28 putative species, belonged to the genus
Streptomyces, the most dominant genus of culturable actinobacteria from the soils. Addition of the Micrococcus
luteus fermentation broth obviously increased the number and diversity of actinobacterial isolates. Diluted
glucose-yeast extract-malt extract medium was suitable for the isolation of Streptomyces, and
starch-glycerol-proline medium, sodium propionate-casein medium, efc. were suitable for the isolation of rare
actinobacteria. [Conclusion] Soils of the north Qinghai-Tibet Plateau contain a high diversity of culturable
actinobacteria and a number of novel actinobacterial species. Addition of the Micrococcus lutea fermentation broth
into the isolation medium can effectively improve the isolation efficiency for actinobacteria.

Keywords: Qinghai-Tibet Plateau, culturable actinobacteria, diversity, isolation, 16S rRNA gene
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