A SR IR Feb. 20, 2023, 50(2): 857-873
Microbiology China DOI: 10.13344/j.microbiol.china.220836
http://journals.im.ac.cn/wswxtbcn Copyright ©2023 Microbiology China All Rights Reserved

RIAES PFiR

E T Xk geit F B I B s R INE M E
TIRIZHER R RE

FE2, EE? REET? ka4

1 SHIR IS R 2f A Rl 2B BRIk A B YRl Z Rk 5 R A S = sk R S Y R 4 5
WA FLRE, | 28 K5 830054
2 R E R BB RS 0l X RIS T CAAS-CIAT A Hra e b B4 520028, LT 100081

Evh, B, BT, AR, BT OSCHRGE TR MR E R R R SR IR S AR M R SR AL R R[], SRR, 2023,
50(2): 857-873.

WANG lJie, TAN Hao, RUAN Zhiyong, ZHANG Wei. Overview and prospect of newly discovered microbial resources in the
special environments of Xinjiang in China based on bibliometrics[J]. Microbiology China, 2023, 50(2): 857-873.

i E:. [HF] KEHBHIRLEE, AMEEL S, BF SHBRSOFARED TR, [B6]
AT LKA T, WA BHARSRAEDHAT T RIZ/BIVKR G A S, [ %] vA“Xinjiang” A %
433, & IISEM 5K R KA MF A0 69 AP o A& 5106 14 8 2000-2021 5F 22 SR 18] /R § #7583
X 897 AF L AR A3t 321 & 3hit 348 AT A A T AR R T 4047, A VOS viewer &f 3 X 42138 . &
EOFE . AEH B EATBATT AT, [4R] A LRE RO KT LRI LAY, £ %
REXBATR Z AR FFBERKRTF, HIMAHEH LIEHRAY, ST/ EIE. 5 BIK
Rk, B AMESRITENELE. [48] #RIE ks it 3 (bibliometrics) 247 7 #7 52 4
R B35 69k A AT AT IR ILRAD KB RAL S, AWk & Gk 3 T R 88 3 R 454 i A o A R 7
RS,

KEEA: s, AL, MADIAT TR, T

TEITE: ER A AR FE4(32160002)

This work was supported by the National Natural Science Foundation of China (32160002).
*Corresponding authors. E-mail: RUAN Zhiyong, ruanzhiyong@caas.cn; ZHANG Wei, zw0991@sohu.com
Received: 2022-08-30; Accepted: 2022-12-10; Published online: 2022-12-29



858 (YIS Gk Microbiol. China

Overview and prospect of newly discovered microbial
resources in the special environments of Xinjiang in China
based on bibliometrics
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2 CAAS-CIAT Joint Laboratory in Advanced Technologies for Sustainable Agriculture, Institute of Agricultural
Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China

Abstract: [Background] Xinjiang of China, with its vast land and diverse climate types, which
harbors high diversity of endemic microbial resources. [Objective] Based on bibliometrics, to
explore the status and trend of newly discovered microbial resources in the special
environments of Xinjiang. [Methods] We searched against IJSEM and other mainstream
journals that publish newly discovered species with “Xinjiang” as the keyword and the time
interval of 2000 to 2021. A total of 321 articles involving 348 strains of endemic species newly
discovered in Xinjiang were screened out and used for bibliometric analysis. VOS viewer was
used for the visual analysis of the keywords, publishing dates, authors and affiliations. [Results]
The number of literatures published on new species showed an overall trend of fluctuation and
increase, and the major publishing affiliations were Yunnan University and Tarim University.
The high-frequency keyword was soil microorganisms, the taxonomic status, isolation methods,
and potential application values of all the newly discovered species were summarized.
[Conclusion] Based on bibliometrics, the overview and related research trend of new microbial
resources in Xinjiang were analyzed. We hope that this paper will provide a reference for the
systematic mining of microbial germplasm resources endemic to Xinjiang in the future.

Keywords: Xinjiang; identification of new species; new microbial resources; visualization
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Figure 2 High frequency keyword analysis of new species articles presented by VOS viewer.
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Figure 3 Bacterial genera and phyla with the highest number of new species described between 2000—2021.
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x1 BARFRMBMXWENHIHSEIFIR2000-2021)
Table 1 Classification of published novel species in Xinjiang (2000—2021)

Phylum Class Order Family Genus Genus
number
Actinomycetota  Actinomycetia Streptomycetales Streptomycetaceae Streptomyces 29
Streptosporangiales Nocardiopsaceae Nocardiopsis 1
Streptomonospora
Marinactinospora

Lipingzhangella
Haloactinospora
Allosalinactinospora
Thermomonosporaceae  Actinomadura
Micrococcales Micrococcaceae Nesterenkonia
Arthrobacter
Kocuria
Yania
Zhihengliuella
Microbacteriaceae Cryobacterium
Microbacterium
Labedella
Salinibacterium
Pseudoclavibacter
Planctomonas
Mpycetocola
Frigoribacterium
Leifsonia
Okibacterium
Ruaniaceae Ruania
Haloactinobacterium
Brevibacteriaceae Brevibacterium
Bogoriellaceae Georgenia
Cellulomonadaceae Actinotalea
Jonesiaceae Jonesia
Intrasporangiaceae Ornithinicoccus
Ornithinimicrobiaceae  Ornithinimicrobium
Promicromonosporaceae Myceligenerans
Sanguibacteraceae Sanguibacter
Pseudonocardiales  Pseudonocardiaceae Prauserella
Saccharopolyspora
Saccharothrix

Saccharomonospora

LS I O R S R N e < T T e e S T e R Y VS B R U O B, TN o B Y

Amycolatopsis

()
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Phylum Class Order Family Genus Genus
number

Haloechinothrix 2
Alloactinosynnema 1
Actinophytocola 1
Actinokineospora 1
Actinobispora 1
Longimycelium 1
Lechevalieria 1
Yuhushiella 1
Herbihabitans 1
Glycomycetales Glycomycetaceae Glycomyces 9
Haloglycomyces 1
Paraglycomyces 1
Propionibacteriales Nocardioidaceae Nocardioides 4
Aeromicrobium 2
Propionibacteriaceae Desertihabitans 1
Corynebacteriales ~ Mycobacteriaceae Hoyosella 1
Mycolicibacterium 1
Corynebacteriaceae Corynebacterium 1
Jiangellales Jiangellaceae Phytoactinopolyspora 4
Haloactinopolyspora 2
Micromonosporales Micromonosporaceae Actinoplanes 3
Allorhizocola 1
Actinopolysporales  Actinopolysporaceae Actinopolyspora 4
Geodermatophilales Geodermatophilaceae Blastococcus 1
Kineosporiales Kineosporiaceae Kineococcus 1
Nakamurellales Nakamurellaceae Nakamurella 1
Nitriliruptoria Egicoccales Egicoccaceae Egicoccus 1
Egibacterales Egibacteraceae Egibacter 1
Acidimicrobiia Acidimicrobiales Ilumatobacteraceae Desertimonas 1
Pseudomonadota Alphaproteobacteria ~ Hyphomicrobiales ~ Rhizobiaceae Rhizobium 5
Sinorhizobium 1
Phyllobacteriaceae Chelativorans 2
Mesorhizobium 5
Aurantimonadaceae Aurantimonas 1
Devosiaceae Pelagibacterium 1
Brucellaceae Ochrobactrum 1
Hyphomicrobiaceae Limoniibacter 1
Rhodobacterales Rhodobacteraceae Paracoccus 2
Frigidibacter 2
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Phylum Class Order Family Genus Genus
number
Falsirhodobacter 1
Defluviimonas 1
Rhodospirillales Azospirillaceae Arenibaculum 1
Desertibacter 2
Skermanella 3
Acetobacteraceae Sabulicella 1
Sphingomonadales  Erythrobacteraceae Altererythrobacter 1
Croceibacterium 1
Sphingomonadaceae Novosphingobium 1
Rhizobiales Methylocystaceae Flaviflagellibacter 1
Parvularculales Parvularculaceae Amphiplicatus 1
Betaproteobacteria Burkholderiales Alcaligenaceae Alcaligenes 1
Comamonadaceae Delftia 1
Oxalobacteraceae Massilia 1
Gammaproteobacteria Oceanospirillales Halomonadaceae Aidingimonas 2
Halomonas 10
Phytohalomonas 1
Pseudomonadales Pseudomonadaceae Pseudomonas 6
Xanthomonadales Xanthomonadaceae Lysobacter 3
Chromatiales Wenzhouxiangellaceae =~ Wenzhouxiangella 1
Nevskiales Steroidobacteraceae Steroidobacter 1
Cellvibrionales Microbulbiferaceae Microbulbifer 1
Enterobacterales Enterobacteriaceae Edaphovirga 1
Bacillota Bacilli Bacillales Bacillaceae Bacillus 11
Oceanobacillus 6
Gracilibacillus 5
Virgibacillus 2
Tenuibacillus 2
Lentibacillus 2
Halobacillus 2
Salinibacillus 1
Radiobacillus 1
Aquibacillus 1
Alkalicoccus 1
Alkalibacillus 1
Aidingibacillus 1
Terribacillus 1
Paenibacillaceae Paenibacillus 8
Saccharibacillus 1
(fFk)
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Phylum Class Order Family Genus Genus
number

Cohnella 1
Planococcaceae Planomicrobium 1
Lactobacillales Enterococcaceae Enterococcus 1
Clostridia Eubacteriales Clostridiaceae Anaerophilus 1
Alkaliphilus 1
Bacteroidota Cytophagia Cytophagales Hymenobacteraceae Pontibacter 9
Hymenobacter 2
Rufibacter 1
Botryobacter 1
Cyclobacteriaceae Cyclobacterium 2
Litoribacter 1
Cesiribacteraceae Nafulsella 1
Flavobacteriia Flavobacteriales Flavobacteriaceae Confluentibacter 2
Flavobacterium 8
Paucihalobacter 1
Weeksellaceae Chryseobacterium 2
Epilithonimonas 1
Algoriella 1
Chitinophagia Chitinophagales Chitinophagaceae Niastella 1
Flavitalea 1
Chitinophaga 1
Sphingobacteriia Sphingobacteriales  Sphingobacteriaceae Parapedobacter 1
Sphingobacterium 5
Arcticibacter 1
Balneolia Balneolales Balneolaceae Rhodohalobacter 1
Bacteroidia Bacteroidales Bacteroidaceae Phocaceicola 1
Deinococcota Deinococci Deinococcales Deinococcaceae Deinococcus 4
Euryarchaeota  Halobacteria Natrialbales Natrialbaceae Natribaculum 2
Saliphagus 1
Natronorubrum 1
Natrinema 1
Haloterrigena 1
Halopiger 1
Haloferacales Haloferacaceae Halopelagius 2
Haloprofundus 1
Halorubraceae Halolamina 2
Halobaculum 1
Halobacteriales Halobacteriaceae Halalkalicoccus 1
Haladaptatus 1
Ascomycota Saccharomycetes Saccharomycetales ~ Debaryomycetaceae Candida 1
Basidiomycota Tremellomycetes Cystofilobasidiales  Mrakiaceae Udeniomyces 1

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



EVESE ST OCERGE T S X B DR SRR PR A S R M R SRR M O S R B 867

Haloactinospora . Haloglycomyces; HA WEHIER
1 Phytoactinopolyspor . Haloactinopolyspora;
i 5% %8 % B9 Radiobacillus . Desertibacter .
Frigidibacter; WgHFEEI) Amphiplicatus; e H
i £ TR B I = R AT T T Haladaptatus
Natribaculum . 3& W38 35587 19 73 25 35 77 5K g ] LA
AR YRR 58 L DX i P45 TP B R e AR TR
IR, AR AT SRR R
23 HMERSBIERAESERE

NFRIE T 3 B I ARAT AR M R Al R
ST SEFIR A P B 2D B . TEWT T IR
FE AU W) AR S RIS, D TR PR
RAFHE Y TEIR, 5 B = A BT
Iy B R IR RN o INGETT R 0 S AR W v )
SCHRAP AT DU B, 70 B SR 2 SR LR R i T3
AR BEFRERRCTE . AR IR R S5 O T
2.3.1 FsbE

A BF 188 A P B A 2 O VR X Rt ik
Frsehb B, 8T RES 0 B Rr R S REUAE D)
WA, — T E VDR EREE AT B R A
TREERHE, A& KM Co TR AL BRYDFE, 73
15 B BE % it 48 S A B AN TR S A
SR HA RS DNA B TR BRTEPE &
(reactive oxygen species, ROS)HA FIRE 71, A b
FF Wi eif7 DNA G259 1 &5,
SN IR T T o0 1 R R A i 2R 2R
B, ek 1% 100 °CT48 15 min, J5 T 1.5%7K )
I 0.03%% ] 7 W TR 46 C 5 0 7 180 5 2 T R 9
XTI NAE R RO L, W IEEE 70% LRI
2.5%U SR N O A VAN S A TR TR 7
HHTEE XS B SRR Ay L3RR G, SR AR B H
FEVR AT > B AL B IR WATS O E VARG o Ry O e A
ENREE MR, WA Z LA HARSIRE N 10,
E 53 15 T PR AT L AR L HEA T HUAL B . DL
Fys Qe o ME— i, 220w 4R AR L

232 EFERT

B A o R TR R (R AR B ) 23 B H A
AN TR T SR FHAS [5) B 35 9% 2k 02 DG B ok o 22 58 1)
KB, Hor e O N GR B AR, [ PYG
15 3% B8 ¥ B )& (Cryobacterium) F1 35 1 1 )&
(Flavobacterium) ST BTSN, DF5EE
et PYG RifR ki T Wk i . T4
ZERRA, TR Na Wk BE ik 127.76 g/L¥,
LRI A Na W 35 107.79 /L% 14t
IR R RAE P R, 2008 AF R R AR
T T —Fh 2 3 2F 4 3 W% HE 11 55 97 2 (cellulose-
casein-multisalts, CCMS)", JF7EEh B . pH J71fi
AR DIASADL LS PR 25, 557 Hh R B TR 4k
WEER AN . B, A pH EH T o0 B vE B
B RPN o B H S A AR DR X et
Nocardiopsis ganjiahuensis HBUM 20038" X} pH
i 52 ik 13845 38 kb e B DA 43 B 0 R 1 36 7T
FpB3 A B A mh LR Streptomonospora
alba YIM 90003" X £h it 52 & = ik 25% (R A
B B0 15y BN A TR, A7 S5
R T AER IR A s — € B R H R
V5 SR W R B o B 3R AR A R T8
2.3.3  iARAL F A0 /AR

TESr B TA I, FESS SR EE P TS i = 1)
ZEWE PR (nalidixic acid). 2 M Fg(aztreonam), Ji
2k T il (cycloheximide) . fill &% [# 2 (nystatin) 5§
W) ST A % PO B R B L A K iR
Jin A FAie i Kl (resuscitation- promoting factors,
Rpf) & 5553 B Hh i i Al Al 55 370K 25 (viable but
non-culturable, VBNC)#JH #1113 A Rpf
JEI B VBNC IR PR — Rl AT 7 5

1% 58 B9 M B UR A A S R AR TR AR G
AR R B R, & AR IR R A
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H AR S B T PR AR S B R — R A RO
B, AT b AR O Ok O R E T A RS e
BIRA T R E R A RAR T R ZH0U
A A KRR E PR RS IR 3L, EN A EIR
i AT RR R AR R, B AR L ER S AR
R B G A 00 o 7 % 7 I AR S T s AR I
P FR], 0 H AR R T . IARCR TR |
e A A DY 7 S5t TR 2 LR RE 2 AR R B A
KRR, A 168 rRNA H& K & 38 5 0 P
BRHRE IR R ST o B IR AL, [RRERGIE
ST LB R H b R A 2 B B R
2.4 FMRIEYIRY R A

ARFTFFT, TR 2 PUAE R AP s 1Y)
JRA B EOR I . AR, 2GR YR S
B H L 5% o TR T b B B 24 1y i ) e i
Ja o DRI, DA S5 l DXCRE R A 45 v 5 0 B
R TE AP A BE R R 22—, ANk B AR
b5+ 3£ () Streptomyces indoligenes TRM 43006"
PR H SR A, RS A % B 4 K T 4
A RS T 1Y 5 B 4 T AR AR Y
Streptomyces kanasensis ZX01" RE 7= 4 HT kYR
BV FE A GP-11, SN AL I
B Streptomyces luozhongensis . Streptomyces
taklimakanensis FRILHPUETR . A TE M0 BE
Ty, FWILVERNEAT 1R Az T 1 7 100,
R AEACH A R e — 22015 . SR
A AR T T R I IDRE, R ET
DIBE R IR A LS W, W0 Streptomyces
polyasparticus TRM66268-LWL" B Fl Jii1 i3 11 U
i HLAE 4 58 v Y 2R K 4 Z R (polyaspartic acid,
PASP)*"; Arthrobacter sulfonylureivorans LAM7117"
5 d X G ER [E FE RN 85.6%!°7); Actinoplanes
solisilvae LAM71127 % Eh B2 VU FF & 1 [ fle 8 H
65% %, 3 e HAT R A B RE I TRRNAE Tl AR
FIPREE 16 7 10 4 HA e R T R fE

30 Ao T 3 ] A st b, DX BT D G2 4 % R A
5, 2B TR B ISR Y, I
Hor e H o R PR CAnER W L R )i L i g
PR RS AT DL T AR b i el B o 4388 A T
PSR I T A DR X 5 32 4 T3 3 3 65 °C1°Y), AT L)
VES DOl FE R . HENE R A BT, VDI ERE
HH R TR 2K TR A R O A AR — 20 B T AR A LA
SRAURE S AR S SR TR, R ARAT ] BEAA1E
7 AE [A) Y5 K % 1% $% (non-homologous  end joining,
NHE)) & 4 5 %18 &2 W 5% Wr 24 (double-strand
breaks, DSB)iXZ$ DNA # Wi, 408 A K|
IR LRG| MR TERR L L T DGk
i 700 S5 ORI o T AT X K A T AN o AR B
TR, AT ST R ) A B A R R
PR, AW IR SR . BER o> T Ak
DR ) e X AR P AR (AT HEA T IR ARG . 2T
M AR E ARG, A TR IR PR3 T ) AR i
A, GREERT . VBRI . FETRE . PEIRTAE
W PR S TR S IR A AN, T A KA 4
AR R, AT DURE SR AR T 19 YL X Kk I B SR 1 T
PN xRk, FEHURN A P D T AR
B 7 FR AT LA A AR W P ) 5 A AT ] T B
NEELIUESTRL Al

3 RE5RK2

I P &1 % 86 i DX ke A 0 ol % R A AF
Rz, AR A B ER AR RLAR B . KT
B IR S PR BT (R« B, SR S A A A
B L o AT G T R S R AR SRR A
OYESTIIE . DPSEEAL . SHRBRAESE, R4S TIX
M & TBOREIbY /S SR AN R I NG
B, R TR XA SR A E A Z
FEVERR = B TR AR BT IR

FRT, BEEPIEANTE . ARSI
BTz o FET b, A B IR A
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AR A K AW S Y PR s T
T R4 T" ., Zhou 5L Streptomyces kanasensis
ZX01 KW=y P R & 1 GP-1 94 ROt il
R B BT YR BE R, A N ARk S
] /N KGR B 42 B 0.5% M2 11 GP-1 /K5I 7E B
IR B AL I BE R 5 TR B 45%—T5% A
FHEUY, FEIRBE TS YA B, LA A LA
SR AEALEE A T T A B 2 . 7EER T
B R e, T R ) A R A Bk 1
BOROL, BEAREhmok R & i, XTI E AR
FERR PR B M X B AT IR ST, R O R R L
ANTTE: (1) P PR 5T TR R (4 )
FEERI 5 (2) HrssaE SR Y A= A5 I Y
2085 %0 5 (3) AEME ;™ AR R R AU ™ M v o 1)
WAWFTE S IR A o IR, % 3 5 5 e ik
A SRR R 42 B B A B R R A1
BN E L TANE .

TR GE BT RN Z A0 93 5 e B TR WA
AR S E L A R TR 2E, BAEN
RIEF) BRI K- %008 o T gk — 2B LI . g
B, PR RS E RO . Ok 3T
FEAHXS D BB P, WOCSRAHDC R o3 B T vk . B
B AT, DL )ZE R P R
AR SR A DD REFF P RO MERE . AR, Gz M
T 1 DR AR AR B F S 4 7 A FA I ) R
Canik . ZCIE AR F S 50 ) TN B A 58 R S B, Al
P — SR A R %, U
B MR . DLk, 784 Wk s RHIF T H
KOMODO) L A& % i B W 58 & A £ % M 153t
Sy B FR LA R AT 3 g o B e b
XA A S R AR W R IR T R WF 5, %t
TR IR S R GEINRE . T R AR i A 858
AP PR B R B S WO E R
UF O3 B 5 IR T IE W R BLET, A5 R A
BRI, IO IR B e T FR 5T IR B BF 9T T

K, NI AN | AR R BRI T A R
IRPR B
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