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W OE: [(Fx]#Fed THERK AATHRRY, WAEROHRAEYTREE, (228 3@
WG ST e RKBRELE ARG R FERHFRERBTF, B2 ORED
BEFN 0.1%1.0%, RKIASMEDTRAEBREMAA. [B 6] i —Fraf#ra8 i 4 55 +
BRAEN N BIEABIFHRERR-BARI R RA, AFBANAZLIEHRA N T RGITHEE
woakah, [ %) KA AR SR A (g/L) [(NH4)2804 1.0, CaCly 2.0, K,;HPO, 1.0, MgS0O,4-7H,0 1.0,
NaCl 1.0, #f§ 16.0, 7A48/K 1 000 mL, #|%F & & 0.01 FL & H B 0.025]m N RER, B4 55
I EEAE . 3Dk MR . AMBEME R L IR W GBS 4 FYRR 0BRSS AR AR R
R E IR, R AR NGB RN, B AR R R H R R A SRR 20 AF AR,
YE MR IR AT MR e RGE RIR R VA B bR - &R (trehalose-proline, TP)3% i 2 xF f&, 723K
RIEAR AT R R E R R A i BB AT A e, X788 3 AR A A XA BHARIE LA
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Effect of an optimal carbon source-amino acid compound medium
on the isolation and culture of soil microorganism from typical
habitats in Xinjiang, China

LI Chang, XU Miao, YOU Guohao, KUANG Dan, LUO Xiaoxia"

State Key Laboratory Incubation Base for Conservation and Utilization of Bio-Resource in Tarim Basin, College
of Life Sciences and Technology, Tarim University, Alar 843300, Xinjiang, China

Abstract: [Background] Xinjiang is a tremendous treasure house of microbial resources due to
its special environment and less humanity interference. Nevertheless, at present, less than
0.1%—-1.0% of the total microorganisms can be isolated by conventional culture methods such as
reducing the nutrient content and adding selective inhibitors or growth factors. As a result, the
majority of the microbial resources cannot be used. [Objective] To screen an optimal carbon
source-amino acid compound medium for the isolation and culture of soil microorganism from
typical habitats in Xinjiang and lay a foundation for mining soil microbial resources from
typical habitats of Xinjiang. [Methods] We used the basic medium (g/L) [(NH4)2SO4 1.0, CaCl2
2.0, K2HPO4 1.0, MgSO4-7H20 1.0, NaCl 1.0, agar 16.0, distilled water 1 000 mL, nystatin
0.01, and cycloheximide 0.025], and added proline and then added respectively four different
carbon sources (such as trehalose, 3-morpholinopropanesulfoinc acid, acrylamide and ethylene
diamine tetraacetic acid) to select the optimal carbon source by using the dilution-plate coating
approach. We added trehalose and then added respectively twenty amino acids such as proline,
arginine, and glutamic acid to the basic medium, and selected the optimal amino acid by using
the dilution-plate coating method. With the trehalose-proline (TP) medium as the control, the
best culture medium was prepared with the optimal carbon source, the optimal amino acid, and
the basic medium. The compound medium was then used to isolate microorganism from Gobi
soil, rhizosphere soil of Tamarix chinensis, and sand soil in Xinjiang. The differences in the
number and species were analyzed by the dilution-plate coating method, 16S rRNA gene
sequencing, and sequence comparison. Amplicon sequencing results were compared with the
strains isolated by the culture method, on the basis of which the effect of the optimal compound
medium on the isolation and culture of soil microorganism from typical habitats in Xinjiang was
assessed. [Results] Trehalose and methionine were the optimal carbon source and amino acid,
respectively, for the isolation of soil microorganism from typical habitats in Xinjiang. Amplicon
sequencing detected that 11 of the 1 031 genera were successfully isolated during the culture
process, of which 6 genera were isolated only by the trehalose-methionine (TM) medium. The
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TM medium was then used to isolate soil microorganism from typical habitats in Xinjiang. A
total of 130 strains were isolated, which was 1.76 times the number of strains isolated by the
trehalose-proline medium. The isolates belonged to 43 species, 20 genera, 12 families, 10 orders,
5 classes of 3 phyla, and a total of 44 strains of potential novel species were obtained.
[Conclusion] The TM medium is conducive to the isolation of soil microorganism from typical
habitats in Xinjiang, which lays a foundation for the mining of microbial resources from special

habitats in Xinjiang.

Keywords: optimal carbon source; optimal amino acid; isolation and culture
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JE I, R EL R R, R A
F IR KBS ERRE . SRR, HER
A, FEakiE/b, BWiER T RE | FiiHeE
e TR A B IER, AEX e oA, 1)
FEFE AT LU B A 0 B AR s sl A B, H A
K%L EMAMERES, HESRGEPR
HEZEAERM, R, Hom A Yrim w A TE
PRUEM SR =AM T AR . BHar, FRATEZK
SEAL B B R 95 07 R R AR I TR AR AN 20 o5
PIYIAh EER 0.1%-1.0%). FIt, Ak
D5 3R 55 27 A W s R TR AT R g R IR Y
W B,

XTULmE, E NN R T2 B A R
FEI . FER ARG SRR AT R TR, ok
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5% % B 1) RS P85 4 8 55 Jr vk X i A 0 1 4 g
B TR, DREEM IR TR B
FRFNBE BE B SE rv, T R  J H [X 2
AR B B, BRATRE SR LR H
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F 2 5 1] (Actinomycetota) 45 , 1A 35 35 1 #fE
DL % % 19 0 A= T @ (Fodinibius) 1 £k 41 1 1 &
(Halohasta), %% 55 A0 3511 AT DL in oA 6] 43 4=
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W R EER R, wIEMARE . B
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Ferr, SR, (X eI BT, B LA
OB RAERE . R, R SGE B AR IEXT
FHUEI B EXEE L AEE RS g/L
HITEBE RS . 0.1%AY 3-AD bk P fifh /i (3-morpholine
propane sulfoinc acid, MOPS) ., 0.2% N 4 it e
(acrylamide, AM)F 0.2% . — % VU £, 1% (ethylene
diamine tetraacetic acid, EDTA), A kA 1
LT 50%. BRIEAZEER S . A
FERE . ARIME . 7 SME I B s i A [) 35 77 Bk 4y
BT , HAFE a5 ARV Rns . H g e
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. OBERRE . RFFEOEEE AR, HE
SRR, H WA E R B SIR K. B
IEZEFPSR IR . REARMA 2R SFEN
XS HT SR 2R P R W R R R TR A T 43
FORR 5T 25 3 R B LR AR S AU R 355 77 L 20 B AL
Saly, e 23] 10 1N& 16 AR AT,
XK A IR AE M AE Y Ry o B vt B )
YEM .

EARK, ME AR (R EAREY =
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A AL AR) | A5 B I BOR FIEE T 241 il
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Sk LS5 S 0 SR B DL BB g R SR, R
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VEFIMLERSE T s iR AR = . Rk, A
B2 S MR AT DL CR B B B SR vk R R 5
BRI 2B AR E RS G Loy Bk
B SRUE Y o R g gl U — Fol i 3R] s
Z R SRS T — R F S Rl R RS S
BB, HH YR e 45 RE 5 P I R e
AR AR AR F RS . 2R FH T L
IR SR O DA R e e YRR R R KR I R
VIR K o BEFR2H 2 2 VAR 2 Wi Aq R0/ B8 B Ak
Yk 2 BARI B, ST IR A ik,
AR LA A5 AR s B 355 v X 0 it e A 0 06 A 7
EREFRW HAT, BaRd2EUOI R BN T
FEMYE I NI, AR ADEZ AR N
FHFREEMUEY R B R 57

AT 5% LA BT 96 LR A B - HEM IR ST 42
Xt 4 Pl 20 FhESERR , 45 G BIR AR AR
T EA T i Bk RN 2 TR 1 O 3 , R R T I
FH 8 52 0 K 7 R 0 il B 78 A 5% - A L P
WA ATy B RG 9% S5 AR BRI AT Ak
Al 16S rRNA JEPN P LA Fa MR 22 5
TR SR A TR IE . A T
A, EHRF AT 8 SRR 7 B i TR R R AT L3
T 43 BT e 328 A T 435 77 35 o i st L 760 A s+ B8

Fz1 FEIMAREEHIEREKRIBUMER
Table 1

PEEY I3 B B SRR o

1 MHET%

1.1 H&

T 2023 4 5 A NFREHrsm4E /R HIG X E
IR Ay Tl I BE AL A A 3 B AL SR 42 VD & (B
TPHE, 84°39'E, 41°62'N, 4k 850.9 m). A&H
HIBR - (BEHl, 84°94'E, 41°68'N, ik 846.3 m)
FIRBE A+ (JCHIHE , 84°94°E, 41°68'N, ¥4k 846.3 m)
3 P MERES . SRV AR 1, e AT
WK RZ L2, M 0-20 em AR RE
0.5 kg 1, B3 A m(HHEE 1 m)AYHE L& IF4E
R— A, SRAEMRPR LB RS A
B AR, M 0-20 cm AOTEE REE 0.5 kg 1)
4o, B3 A SR T m)ARE G IRy — R
— R, i 2 mm (10 BDFEM, HHE&SN
2 NFREM, —IET 4 °CRAE, ATE L
AR PR R, HESRE 1 i Rhh—
FESLE T 20 °CIRAF, TG BT 1L M
AV 5 85 45 R L5550
1.2 EERFI NS

TP . MOPS, iR AEYRIHE A BRA
¥ 5 ffi 2R (proline, Pro) . i £& & i (cycloheximide,

Basic physical and chemical properties of soil from three typical habitats in Xinjiang

845 Index

Kb k5 Sample source

g FEMIARBR - XBE

Sand soil Rhizosphere soil of Tamarix chinensis  Gobi soil
pH 8.44 8.70 8.13
21§ Total phosphorus (g/kg) 0.56 0.48 0.50
B JCHL#E Total inorganic phosphorus (g/kg) 0.42 0.44 0.38
A LB Total organic phosphorus (g/kg) 0.02 0.04 0.01
4% Total nitrogen (g/kg) 0.16 0.32 0.25
B ML Total organic carbon (g/kg) 3.44 4.47 3.61
4 Total potassium (g/kg) 17.33 16.68 17.91
£ #%% Ammonium nitrogen (mg/kg) 3.64 2.35 0.90
i &5 %& Nitrate nitrogen (mg/kg) 37.57 27.54 38.95
KM A HLK Dissolved organic carbon (mg/kg) 479.77 67.30 27.25
JK ¥4 HLA Dissolved organic nitrogen (mg/kg) 15.06 8.05 15.03
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CHX), JbatfBRni kAR AR; AM, |
T 22 s R AE AR IR A IR w5 W 2 R
(methionine, Met) , #j 2 iZ (threonine, Thr)F1i| 7
2 (nystatin), I RAERHECA PR F] s EDTA
FIKG 2 2 (arginine, Arg), JbEtZKEFEFHHA R
ZNHy YRR (glutamic acid, Glu), K HEET XU
oA R B A R A]; Tag DNA RA R, db
e EEMHEAR B AR 514 27F #l
1492R , b 5t SRR MBI A A7 BRZA W) 04 2273
5] 5 DNA 2GR &, Omega A H]; Q5
High-Fidelity DNA Polymerase, NEB ) ; Bk
kG &, Axygen A A]

R VR O AL, T R AN S 5 = AR T
RAMAF; Bk, b —4YRE AR
5l PCRAY, MU ISR 2 ER A PR A A
BE AR T R GE, AR RA A BE 27 i (B 1)
A B2 Al 3 Illumina NovaSeq PE250 ¥ f,
[lumina 23 7] .

1.3 EHxRE

(1) FREE A MK S 55 (tryptose soy agar,
TSA)EF I, A 10 mg/mL 5 H &,
AT HAEEEITEG (2) TR A (g/L):
(NH4),805 1.0, CaCl, 2.0, KHPO; 1.0,
MgS04-7H,0 1.0, NaCl 1.0, 3§ 16.0, 7&K
1 000 mL,pH 7.2, /1A 0.01 A4 5% 4 2 F1 0.025
PIRCER RN 5 (3) IR I e iE 97 3L . 7R Lml bR -
FAFMARERR 1.0 g/L, 43318 5.0 g/L /it
M. MOPS., AM. EDTA, T fid ik
ik s (4) ZIERRTTVEE R . 7RSS TR AL
IO EEHE 5.0 g/L, 2 51%in 1.0 g/L ) Pro.
Arg Fl Glu 4§ 20 FhE LR, T il 2L MR 1 i
ey (5) MGG RCEERAE: TEAERE SR AL R A
5.0 g/L IBGERRIEA 1.0 g/L oS &L, AT
BRI 5 T A I 3 (6) IR IR
FRHLB #5750, HTRUEN 4tk
14 FHEBHIEETIRWEVEEZH
B3 ZE

Z RN T s, XPRTaE 3 AL A A=

B R DL 1071070 B B AR R IR
A, TR 3 A, B0 A G-
& T 37 °CHig% 2 d, BUBPAOTRE R
MR, F—MBEER 3 IRERE KT
8, IR AR S A R R R
R o B v A TR I R LS (CFU)=[R] —
TR 3 W R AP H <10 10,
1.5 HEkE-SERERIEAENTFIE
KxtHam e R 4 iE HIE R M) 5 BT

Z MRS i, ARG SRS o
AN , 53 3G e 38 . EDTA . AM . MOPS
R DR IR A T 5 3 B VR ) R 5 AE FE A RS 3R
TAEEERE, 435G Pro. Arg Al Glu 45 20
QIR AT il 2 SR e, X BT 3 Fhll
RUESE LT BRI AT, BARBELR 3 1
S, KU A IR BT 28 °CREFE 34 d,
B ST R 8 3R I A R P KL TRl — A
FEEE Y 3 W S (R V- 288 o R P i e - 2
iR 52 T 455 % S 0 i s ML TR A 35 v ) 3R A
PEAT oy B R, WhRTE 3 FhaL A A 5 4 e T
TR, B RREE LR 3 AR, BIRA I
SEARAE BT 28 °CHEFE 7-10 d, il XS R E Y
T K AREE S X, ZBREVE R
PRRR , F8 B o3 25 IR e R T LB [ AR
I F, 37 °CHiFR 1-2d, PHRRIZ 2-3 IRXH4rE
PR T L RVR Al RS 55
1.6 HEDFHENLEE

S IRk PO EL DNA A7 L3R B 5
R DNA, R4S 27F (5-AGA
GTTTGATCCTGGCTC-3")F1 1492R (5'-CGGCT
ACCTTGTTACGACTT-3") X 4li 1k i ¥k 19 16S
rRNA JE K #17 PCR &4 . PCR UWAA (20 pL):
Fiky DNA 2 pL, 10xEasyTaq Buffer 2 uL, —
FBE W7 B (4 F >99.5%) 2 upL, SI¥IR & W
(27F F1 1492R #¢FEEYA A 10 umol/L) 2 ul., dNTPs
(2.5 mmol/L) 1.5 uL, Taq DNA %4 F(5 U/uL)
0.2 uL, ddH,0 10.3 pL., PCR JZ W %&14F: 94 °C
4 min; 94°C30s, 56°C30s, 72 °C 2 min,
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35 MEFR; 72 °C 10 min; 4 °CIRAFE. H 1%35
REVEEE RS AE I PCR P= ¥ 1Y o i, ¢ ¥ bl FL o
—M9 1 500 bp HHR 547 PCR ¥ 3% 7 Wik 1
A T A T AR () ey A BR 2SR VG 4243 2
AL, R 45 2R P 5Ok Al SeqMan Pro
v7.1.0 B E4TPEE, H EzBioCloud i )%
(https://www.ezbiocloud.net/) #F 17 A M JF b
Xif AR HE AR AR b X 2 S 7 sl i R A
KR,
1.7 3% DNA WU ERR I EFNF

2 B8 g SR A 2V Oy X i i L 0 A 85 -
DNA 47 $E BRI 34 70 )7
1.8 #hEBEHAE IR TIRME YRS
X 53 #r

2 BRI S A P2 7 36 X4 38 00 5 45cai
AT AP BT, B5A 3 0T B AR
A% 5 3 AR X s LR A 8 - R W R R 4
BUCHAT AT, DT 20 BT i &2 e % o S T i
B0 A= 35 A U W 53 B B SR

2 ERS594

21 HEBHAFIETIRFBEIEREHN
B E X H iR & E

Sk Y 5 S e LR A 5 - S ) i R R
JE, BTG es R i vE, AR R R
UWRATRREI E TR A, 4R INE 2 s,

7E 107 R ULEE E VD - FIAR B A B R T 504
i 300 CFU, XEE+RVERCH 157 CFU, 7£
1072 SRV TS 129 CFU, kst
MIEYEECN 33 CFU, XREEHMETERR D,
Hgit, Wi ETEECh 1.29x10° CFU/g, bR
T TR 3.3%10* CFU/g, RBE + i 75K
i 1.57x10* CFU/g, 4 5 vb 1 G025 W i TR v 550>
B v BRI AR s = A W 1) TR V% B> 1 e KORE
TP B T B L v - AR AR B 4 7E
107 F R A6 BT RA5 19 P V& £507E 30-300 P, X
BE L+ 7F 107 A R B6 BT ARA5 19 1 V& £X7E 30300
S IR [ v 5

R"2 OHE3MARNEE TIRERITRR
Table 2 Soil colony count table from three typical
habitats in Xinjiang

ek R g L AT 75 PETHTEEL
Sample Dilutability Number of Average
source colonies per dish  colony count
(CFU) (CFU)
et 102 l64 102 122 129431
Sand soil 1073 2 8 5 5+3
1074 0 1 0 -
1073 1 0 1 -
1076 0 1 0 -
PEMIALBR 1 1072 22 14 63 33426
Rhizosphere 1073 2 0 0 -
soil of 104 0 0 1 _
Tamarix 10°5 2 0 0 _
chinensis 10°6 0 1 1 _
BE S 107! 143 168 160 157+12
Gobi soil 102 3 0 0 -
1073 0 0 0 -
107 0 0 0 -
1073 0 0 0 -
107°® 0 0 0 -
- IR

—: The average cannot be calculated.

2.2 EEKRIFEHTFIRESR

N TSR . EDTA. AM. MOPS X}
s MR A B - BEUE ) A B R, e A
ERRIE, AR R RRR AT AE XS 4 FloR
6] A B RO A T e, 3 WREE A2 A T T
WK1 FrRe SR EERE IR, RA5 0
REES R L, R8T 481 CFU, Hijyb+
IS E VS B UR £ J 257 CFU, % MOPS 1§
HERIRIE, HFRE T 254 CFU, ¥+ 3RS A
wEURZ 0 119 CFU. R AM 1E Rk AT,
ARG T 94 CFU, VR MRERRZ N
49 CFU. SRHLL L 3 BBy, A5 B vE 53y
RUb SRR - >XBE 15 R EDTA /£
BT , AT BT E R D, RT3 T 64 CFU.
S5 S SRR FH e S A A e A, ARAS Y TR
IR Z
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sl D BRI EDTA. LSRRI AT H J5 0 78

& = FEAHRET 1 ST A B B AR A WA TR R 22, IR EL

E 300 - lj{;é?)?!)here soil of Tamarix chinensis %?&'ﬂ%%, %%@@%%ﬁ%%ﬁ%ﬁﬂﬁi%i

%S00 Gobisol e ) 0 S

| 23 REBREMMOHRER

£ TR T G ONTHRSY 20 R BR L 2

z oL B S W & gpopygmipn, dEREEER, A

R I FER R REIRAT LR 20 Fh G BRI TH)

Different carbon sources Dﬁ(ﬁrﬁf_ﬁ, 3 W\EEE E‘J%%ﬁéﬁ%ﬁﬂ@ 3 .

1 MFBRMFIEER A W B Y AV 28R (Pro) . 1R (Iysine, Lys).

3N UKPI TR . C: KRN D: 2 eI Z . ¥ %2 (arginine, Arg) . A Z R (glutamic acid, Glu) .
Figure 1 Screening results of four carbon sources. #3242 (threonine, Thr), 7N %2 (phenylalanine,
A:' Trehalose; B: 3-morph91ine propane sulfoinc Phe) . K& k1 (asparagine, Asn) ., 2 24 Ji2 (leucine,
gféiqfx?;fzécitl?;ﬁ%gg; A()"AM); D: Ethylene Leu) FI A % ik (alanine, Ala)fs, - 4531 7 1 7%
4k 300 CFU VL b, (G EHHIR 8.95%.

JTVD A IR B 4 VD - BE - AR 6.45%. 9.22%. 6.22% . 7.37%. 6.47% . 6.26% .
brt-XEE T2 E t K. WE 2A FR, 6.18%H1 6.38% , HH IS ks 2R (Arg)if ¥b £ H
Vb R PR AR B 22 ORI N RO, A 473 CFU, (HEHN 9.22%. A2A
I EDTA; WK 2B iR, Wb t-KEE+FifERE MR EAEBIIHERL (Pro) . KA (Arg). B&
2= SERORRIE T EERE . AM R EDTA; WK 2C BR(Glu), Rz BR(Thr), KAWL (Asn), 4 2t
PR, BEMIARPS 1 -XBE + 17 7E B 2 SRR M(Gln). WZATR(Ala)FTH B2 R (Met)irf , -4
EEERE . MOPS. AM Ml EDTA; 45RFEWE  EASINEEEISN 300 CFU LLE, (&5 H 35
3 P LA A S A TE B 22 R ABRIECN T N 7.41%.8.43%.9.58%.9.50% ., 6.49% . 6.25% .

>

B

o

3,

@a ea

(o)
T

®a

® o
GBP

[
T

—lg (adjusted P value)
—lg (adjusted P value)
L =g
—lg (adjusted P value)

o) 1 I ] -1 1 1 1 1 - 1 1 I 1
10 0 50 100 150 =50 0 50 100 150 20 20 20 60 80

Difference Difference Difference

2 POMERINSE « RIEERALE A VW L-BURERL; B: Wb-XEEL; C: BMIAPS L-X
BEL . a: EBENE; b: 3-MOBKINBARR; o INMBEM; d: 2 T RIMATR.

Figure 2 Volcanic map of multiple t-test results of four carbon sources. A: Sand soil-rhizosphere soil of
Tamarix chinensis; B: Sand soil-Gobi soil; C: Rhizosphere soil of Tamarix chinensis-Gobi soil. a: Trehalose;

b: 3-morpholine propane sulfoinc acid (MOPS); c: Acrylamide (AM); d: Ethylene diamine tetraacetic acid
(EDTA).
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Wt AR m VR
600 Sand soil Rhizosphere soil of Tamarix chinensis Gobi soil

=
5
&
g 400f

=2 I

bt 2

IR o
o 200
2
=
=
Z

0

] K L N O P
AT B R

Q R S T

Different amino acids

& 3

“HMEEBRNVIRER A HARR; B: BARR; C.
REAMR; G: BEMR; H: HAMR; 1. EHEAR; 1. OAR;

MR ; D: HAMR; E: FEMR; F:
K: RKINEMR; L. KREBRE; M: &5

MG ; N: 52&R; O: 221K P: WAM; Q: M&AM; R: WHAM; S: HAMR; T: FRAMR.
Figure 3 Preliminary screening results of 20 amino acids. A: Proline (Pro); B: Tyrosine (Tyr); C: Lysine
(Lys); D: Histidine (His); E: Arginine (Arg); F: Aspartic acid (Asp); G: Glutamic acid (Glu); H: Threonine
(Thr); I: Cysteine (Cys); J: Tryptophan (Trp); K: Phenylalanine (Phe); L: Asparagine (Asn); M: Glutamine
(Gln); N: Leucine (Leu); O: Serine (Ser); P: Alanine (Ala); Q: Valine (Val); R: Methionine (Met); S: Glycine

(Gly); T: isoleucine (Ile).

6.81%F1 6.23% , H-H U N4 Z W2 (Glu) B A AR
i+ SR, N 478 CFU, (5N 9.58%.
XBE +TETR NN 2R (Pro) . K& R (Arg). K&
R (Asp) . WEMR(Glu), KN R (Phe), K&
Bkl (Asn) . 2= &R (Leu) . N &R (Ala), AR
(valine, Val)FlH i AR (Met)ist, A 1521
RS M 200 CFU LA |, 5 %14 8.69%.
6.17%. 5.25%. 10.21%. 6.68%. 5.22%. 6.59%.
6.73% . 9.50%F1 10.75%, A TEE N 5 24 2
(Met)Bf S BE + Y R 8 i =5, o 465 CFU, (i Lk
H10.75%. A5REFW, BIEERR(Arg) . HFE
iR (Glu) F1 B 22 R (Met) IR 433 A8 1) 43 25 3 i
A RHIAR B AR - R AR . BRI
ZAb, TSI 2B (Pro) Fl 75 24 R (Thr) i 3 Ak
BEAAT I SRS I T 1 000 CFU, 45
b, WIRTEE TR T4y B e S A 45 -
AW 5 PSR, IHER(Pro). FEMR(Arg).
BEFE(Glu) . FRE R (Thr)FH R 22 52 (Met) .

h T RE Bl SRR, W &R (Pro) . FE A
IR (Arg) . A AMR(Glu). 2 R (Thr) A1 H i & R

(Met)iX 5 Fpa SERR AT 06, e T i s g 7Y
A3 FRETEIX 5 FhREFRIE AR VRS, H
3 REE G TE B RN 4 iR, fEd i
MERMet)it, FRIGHEHEERERZ, AT
990 CFU, XEE+RIGIIETE B Z N 457 CFU,
TEUS Nl 2 2 (Pro)it, H:3R15 T 830 CFU, X
BE RIS MR ISR 2 411 CFU. 7ES RS
AR (Arg)if, LR T 808 CFU, XABE+ 3545
HITETE SR 2 M 313 CFU, TERINA E R (Glu)
m, L3RS T 797 CFU, RBE+ 3RS R HETE
£ K 396 CFU. fES N AR (Thr)l}, 3R
H R SR D, 318 T 629 CFU, XEE+
AL V% B £ 0 320 CFU., Z5REHR
I R 2 R (Met) B, RIS BRI R £ .
XD A BEHIARBR £ VD 4 - BE 4 R IAR
brt-XBE+ HEAT 28 t K. 0K SA s,
SN0 28R (Pro) . A2 MR (Glu) . 752 K (Thr) .,
1 R R (Arg) A1 H i 2 R (Met) B S AN 778 i 2%
Z5; WK 5B PR, WINHER(Pro). A2
iz (Glu). Z5Z 12 (Thr)FH B 2 1R (Met) i ¥ 4
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8
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5 0
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Different amino acids

B4 IMEIEBNERER A HER; B:
HNAMR; C: 72 R; D: f2iR; E: Whiz.
Figure 4 The rescreening results of five amino
acids. A: Pro; B: Glu; C: Thr; D: Arg; E: Met.

TERE S WK 5C PR, WINIHZ R (Pro) .
AR (Glu) | 752 R (Thr)F1 AR 282 (Met) i) 15
AR 22 5 AR RWITE 2 Rl Ay A B vh 3
FETE B 2 25 55 I S R R i 22 (Pro) . A 2
(Glu), 732 R (Thr) F1H B 202 (Met). 27 1, i
T B 22 R (Met) F 5 7% 5 X 3 8 L 700 A 45 A
PR PR b F0 S BE 4 03 B U WA 3 R 22
S5, JFH IR EOR R, R B R (Met) /243
T SR A 5 SRR ) ) i AR

>

B 4-

24 FEBHBLETIRHEYREASA
B ST R4S SR

241 HEMALIEIEGIERMEYE
T LE

XoF BT s AR AR B R G Wy T W R
B, JLAGI 58 AT 161 444 298 4~ H 488 4
1031 4N, Wil 6 B, b = B s i
10 TR 2Bl J2 A2 JE TR 1] (Proteobacteria) .
LR TE ] (Actinomycetota) | fIFTET J(Bacteroidota) .
H2ZE B T ] (Gemmatimonadota) . JE BE T [
(Firmicutes), TM7. Z¢Z [ ] (Chloroflexota) .
W 4 B ] (Cyanobacteria) . % %% Rk B 1)
(Planctomycetota) . )™ il B[] (Euryarchaeota),
FEEBEET 10 R BRI R U5 L IR
J& (Euzebya) . Unclassified Gemm 4 . KSAI .,
Ectothiorhodospiraceae Group . i FF J&
(Marinobacter) . £h 5. % J& (Halomonas) . i il
FF B J& (Nitriliruptor) . Unclassified MB_A2 108,
EhYui# )& (Salinimicrobium) . Rhodothermaceae
Group. H b+ HEE A R N F & (50 417
131 49 226 1~ H 353 DFE 623 1N&), BRI R
+(38 M7 102 14 181 4~ H 309 M) 584 1M&)
A EE 4 (34 N1 86 140 159 4~ H 270 FF
509 N JE)TES 3 FOKF- E gk .

C

1.5 4 r

~ ‘CI-)\ @®a —~
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5 e §3r = 3F ee
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Difference Difference Difference

E5 AMHSERMZE RINERANLE A DE-BEUERL; B: Y E-XBEL; C: FEHIRPR H-JBE
tooa: AR b: BEMR; c: HAME; d: HER; o HHMAMK.

Figure 5 Volcanic map of multiple t-test results of five amino acids. A: Sand soil-rhizosphere soil of
Tamarix chinensis; B: Sand soil-Gobi soil; C: Rhizosphere soil of Tamarix chinensis-Gobi soil. a: Pro; b: Glu;

c: Thr; d: Arg; e: Met.
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Figure 6 Soil microbial phylum level community composition (A) and genus level community composition (B)
from typical habitats in Xinjiang. A: Top 10 phyla in relative abundance; B: Top 10 genera in relative abundance.

242 HEARAIETIBEAEFMEDE WL, @R IREOR IR A
TR L5 W 2: (K 7)), S5 R R W R HoR
H1 2.2 M12.3 A RR W BRGE AR BRI MMEWTE 5 D0 28K SR # L
T P M - H AR 24 R (trehalose-methionine, TM) % Rt N
F2Fk . DU BNl 2 R (trehalose-proline, TP)E; o3P IR R A3, Proteobacteria,
FRILPOVH MR, SRR BRI TM 5538 Adtinomycetota, Bacteroidota, Gemmatimonadota.,
FEXT R s MR A B S R E T R Firmicutes iX 5 BT T ZEREAS i = B
%, %4 16S rRNA KRR o4, £ HA Proteobacteria. Actinomycetota ., Firmicutes
15 204 FREA [FHOCEHE 4828 2 E A k224 X3 AR IAUAEY 3G -0 7 25 1 v R 4%
P& v .0 (https:/nmdc.cn/resource/attachment/detail/ =5 1 FE &, [RIEF£E 0] 85 32 40 Bk R A gk A5 T
NMDCX0001765), %5 & NMDCX00017651F1 X 3 DMEFGE 1. dbah, 387 s i 2|
WL e 9 (FERETE R U MR 80 oo g 1031 ANE A 1L ANE AT RS Fad AR v e h 40 3
22 NMDCN000SUAR-NMDCNO005UH6), 4+ H P anE 8 s, Bacillus, %z filif )&
BT 3 AN 5 M 11 A4H 14 FF 25 A&, 3t (Brevibacillus) . 2827 4T I J& (Paenibacillus)

55 (R 3). FI5E 75 7 & (Streptomyces)ix 4 N J&7E TP 3555
243 HBHEAEBEIRGEFSWES AN TMEFRERESERE T, HCEE
MEMEESH MR RE (Kocuria) LAE TP HiFi iy i3], ZFHiaR

AHFSE LA 5 g R AR 8+ 3 e W s @ (Blastococcus) . B %5 B JE (Glycomyces) .
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Figure 7 Comparison of the number of different classification levels of uncultured and culturable microorganism

from typical habitats in Xinjiang.
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Figure 8 The distribution of culturable microorganism in TP and TM media from typical habitats in

Xinjiang.
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Figure 9 The community structure of soil culturable microorganism at genus level (A) and the number of
genera at genus level (B) were isolated from typical habitats in Xinjiang.
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i PR 2 0 5 e LR A 3 - S A ) ) B
RIETR . X 1] e H A R A S — Rl = SE R
RERE M A A KR AE AR, XREME Ak
BEFERRR, BRI e 2 4

KA TM K 5 50 ) A= 5% -4 vp i
WEE AT oy B3R, s3] 130 BRE, T
TP 55 3R 3 A i 5] 74 BRI TM BE 3R BL4R-A8 T
11 AN R, T TP B3RS LR T 5 ANl
FROJE s TM 8532 53R 15 T 44 #RIBAEBTIFD
i TP 85373 HARTE T 27 ¥RigAE B fh . ™™
B FRIEARAF I R R B L TP B3R 3k 2 IF L
HARE AR . SRR B AV A B
te TP ¥ifRdtZ . A4S REN, Sl
Bb, B 2R B A R T s R A 1 - 3
A K, H52E%RIR Campbell ZPOfG45H—
o KPRk BLULE vE A %E BR 1A (Streptococcus
thermophilus) H 43 Jil3d 2 i F A 2R , RE AE KB
PR BRI F T R A2 4 . Campbell 552
R BRAE 5 357 3 vh U in il e R A 2 TR BE VS ok L PN

SAACILE, WA . DL EWTIR A R SR
S T P R A R T E R AR

2SO/ e 1] 2 S| I B 15 N /s K4 W
¥, Proteobacteria, Actinomycetota £l Bacteroidota
X3 AR B R S R, 5 Hussain™”
B R — 2, (HR I TR 3R 4 B R R 3R
130 5 A3 AKF B AR P8 R T S i 57
38 D0 A A5 20 A S B, SORUES)
PIBFIEEE R —3 . Ak, P3G -0 e A I 3]
1031 & A 11 e F 3Rt B h sih 7 5
Blastococcus . Glycomyces . Halomonas .
Lysinibacillus, Nitratireductor I Pseudomonas
X 6 ANJE Hiid TM B S sig s, b TP
B R 2 . BARAWIETE R Y fel &2 e B
FrEE TM B 37 B3 37 SRS RE % AT 5000 185 0 i
RIS I e, AR, T AT
KA B SR AE M o, A B A B R
BEAT i — 2 TR S e

BrE 3 Fh LR AR B b HEAE S e SR AR Y
TACAE AT 5 R AT 5 SR ARAT A0 Il A= W i v A S K
VB A 2 , FERE L A, dhAG
509 MEJE, Hh 4 DR C RIS IR
¥, A 6 AR AR AL FTREFRI ERAR
TEREHIARL S LA rh, LA 584 D )m, Hh
4 MW E RGN TER, A 6 DR
REIMA L AT RS R0 R . EVD - R, 3
Rl 623 MR, H 7 NEE O RIS AR
MR, S5 11 AR RE I iT B35 B 7 k2R
3o BTEE 3 i S AU AR B - SR O 2 B) R SR AR
PRI A Y R R S AP e 25 5%, TE
o b RE - AR 52 BT, RRAIAR PR 1 1
FEILAS 51 RRTR, Yo+ EFRIEAS 101 #RER, Y+
B AT R MY R . TR BOX AT R
ERRG, R WERYE . LER
SRPORF R L R P R AR S SR T
21, ABETE I B s v b, A YR
PSS HERAR 2200 A AE A 0 % 25 (R V0 B A v
A Y A ROk L RE ), A TR
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A= ) PR 24 A AT B A R R, BT 3 R &
TR AR ) A EE AR, 3 A
A o B ORI RUE W R R 22 5 (BE
NMDCXO0001765 f7fi#7E Bl ZUE PRt 2= 5k
L, HEFEN https://nmdc.cn/resource/attachment/
detai/NMDCX0001765), ¥b+ +#£45r2155] 18 4~
W E, Hrh JEREE1(85.15%) L ], I
AT T 30 MRISTEF DRI AN 2 RIS TERT R, X 5
X BHEOFT Neveu SR MF oy 45 R —3k . RBEL
THE AR 10 DR A REER1(96.15%)
FEPLABET, X5 kIR E FPH AT 45 R — 2.
X T BB R A JEERE TR 1] 2 2 pl o 2 G PH M T 4L
A, B A A B 2% G BH 1 4 A B A L R K
B BEH, EHFEMEA RS
FEIE, B0 R [ A A0 RE L RIS I R
RE 1 I FIE CRE 1 o RRAINAR B+ - BE 2 i 5
2 10 M EJE, L )RR (58.82%) 2 L W
T, (B2 1(41.18%) 5 H b v -+ Fn X B
+m, XS ERORELIR I A5 R —, X AT
R S R A AR s 50 2 T MR 0 R - 458 rp R O T
B S5 SRe R, Lt A S SRS 2
I, DLRTE b3 fdt B R 3R 0 A AE R R
5 R Y 2 [0 A7 AE A 2 1 BB R G
R, ETRMTPHE MV L G aE 2 6E
B A

4 Z

WS FE G AR B R AT AR, dE
BB IR S Z R R E R, R TSR
Yo ik, MOBr s s R A 1% 4 398 b 43 3 3R A5
T 204 BREA, RT3 ATTS AN 1L AH 144
B 25 ANE, 55 AP, HAOLARE TN R RER
I'] (Firmicutes) , it % B8 40 0 2F #1 FF 0 N
(Bacilli), {L#w H ZE 74" H (Bacillales),
PR R B R ZF HIFTF R FH(Bacillaceae) , (LH# )R
1 Metabacillus, Ho /il 21.57%, Hrf 71 #%
B R AR T 98.65% WIBAEH Ml , 2 kk
W KA U T 95% MIEAE#E . AW

R AR B+ b o B RAS T B R BUEY)
GRS R TEAE R DI R, X 4 & BUE Y B IR A
AERE L.

1B & STk = ¥

. TRBT . KRS . VIR
B AUET VPl : 2 5 BUE IR 0 S S0
W+ 2 5 B - A R A LB 9 3 1
HESSH s S} 2 SR B
ERME LK s PR ORI

16 A 25 ¢ KT = W

VR P W 4 JCATA] mT BB 22 52 W AR SCHT A 4
TAERME AT A i sl AR R
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