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Introduction




()1/ Introduction

i Deserts are extreme environments that are characterized |
by extreme aridity, intense solar UV radiation, and i
‘extreme shifts of temperature in day-night cycles. i
| Consequently, deserts harbor numerous extremophiles i
(Subramam and Aalbersberg, 2013; Julia et al., 2016). i

| Xerophllous microorganisms that are adapted to relatively
| ' high temperatures and radiation levels are likely to be the
: ' dominant populations in these ecosystems, including

' desiccation and radiation resistant phyla, such as

:Actinobacteria Proteobacteria, and
| Bactemldetes (Vikram et al., 2016).




Introduction

Actinobacterial members have been considered as an
important source of new antibiotic-producing bacteria.
Currently, about 70% antibiotics in clinical use are

produced by various actinomyces (Doull and Vining,
1990; Jose and Jebakumar, 2013).

5 Spo et WD
08 PM| 5000 x |[20.00 kV| 4.0 |ETD 10.4 mm

Detecting various actinobacteria from extreme
environments has become an important strategy for the

discovery of new antibiotics (Phoebe et al., 2001; Wilson
and Brimble, 2009).
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FIGURE 1 | Map showing Badain Jaran desert location and Tengger desert location.
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Materials and Methods




Sample Collection

BID

TGD

A

SP: BT EEY (SP) RIDF
NV iRBEHEEHRRDT

SL : sl EERYDT
CC : ST SIS
MC : BEESHES
LC : MIRESHIGE

Total : 7972

ITh

Total : 50N
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i
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()?/ TIsolation Media

Mazi: 1/5 strength R2A (Difco).

Ma2: 5 g/L yeast extract, 2 g/L cellobiose, 2 g/L. CaCO,, 0.5 g/L MgS04+7H20, 1 g/L K,HPO , and 15 g/
agar.

Ma3: 0.1 g/L NH ,NO., 2 g/L sodium propionate, 0.05 g/L MgS0,-7H.0, 0.1 g/L KCl, and 15 g/L agar.

M4: 1 g/L humic acid, 1 g/L asparagine, 0.01 g/L FeSO,, 0.5 g/L Na,HPO,, 1.7 g/L. KCl, 0.02 g/L CaCO,,
and 15 g/L agar.

pH=7.2-7.5

Ms5: 2 g/L trehalose, 5 g/L yeast extract, 2 g/L CaCO,, 0.5 g/L MgSO,-7H.0O, 1 g/L K,HPO_, and 15 g/L
agar.

Mé: 0.5 g/L K,HPO,, 0.25 g/L yeast extract, and 15 g/L agar.

M7: 5 g/L veast extract, 3 g/L peptone, 10 g/L glycerol, 1.25 g/L sodium pyruvate, 1.25 g/L glycine betaine,
and 15 g/L agar.

SRR (0.125%w /v) , PBREREN (0.125%w /v) , MMEENER (0.1%v/v) MISE |
HEEEE (0.1%w / V) IINSFEEFRLUBHELUS RSN, EERERIAGSE |
3 (25mg /L) ISR (50 mg /L) LUMHIEEREZ FEBHENEK. |



Cultivation Media

PYG medium

peptone

glycerol

yeast extract
sodium pyruvate
glycine betaine
agar

supplement

trace salts solution
compound vitamins

1L

38
10g
Sg
1.25¢
1.25¢
15g

0.1% v/v
0.1% w/v




Total DNA Preparation From Sand Samples and PCR Amplification

Table S3. Detail information of the 15 samples

sample number sample tvpe sample resource
SPTE001BS B5 Tengger Desert
SPT8002BS B5 Tengger Desert
SPT8003LC 1.C Tengger Desert
SPTE004LC LC Tengger Desert
SPT8005CC CC Tengger Desert
SPTE006CC CC Tengger Desert
SPTE007MC MC Tengger Desert
SPTB008MC MC Tengger Desert
BD20161051 NV Badain Jaran Desert
BD20161052 NV Badain Jaran Desert
BD201610583 NV Badain Jaran Desert
BD20161054 SL Badain Jaran Desert
BD20161085 SL Badain Jaran Desert
BD20161056 SP Badain Jaran Desert
BD20161057 SP Badain Jaran Desert

EH57)
5'-ACTCCTACGGGAGGCAGCAG-3' (338F)

5'-GGACTACHVGGGTWTCTAAT-3' (806R)

SRR
5:84FastPfu Bibfiem 4 uL

2.94100M dNTPs30s 2uL
privhee 1 45s 398ul
prifade?2 40s 0.8ul

FasPP€i Polymelsein ~ 0.4uL
DNA 10 ng



[1lumina MiSeq Sequencing and Raw Data Preprocessing

QUMEEK{4E,
(a) 300bpisEEE I AIS0bpRYEENE L, YR
=110 <20, FHEFET50bpRIEFTIEEY;

(b) {HAOFFERER, 5P R TR NMAE RS
B, LX&"\ETE?I‘EEH%HE’JG@Q

(¢) =, ETFelil<E&EI10bpNESFYIA
WO 52 757|J




Antimicrobial Activity Screening

B ERSEIFIFREATCC 25922, {F4HEREE
FIEATCC 27853, ,\%HZ.ATCC 20212, BhssE

HAREIMAIEFERR D BRI EYD L.
ASARERATCC 7006035F|I| BSIREATCC
10231, SKRE108EER LR (CFU) /mL,
{EFKirby Bauerj3i& (QEEJ—*J)* BLE) I TIXENE
i“%/ﬁz:&r—ﬁ 1% (v/v)

KR CPFHREEZE, BS.0 mL fERE &S0 5 SHMAEFRE 55 CLULFRIE
wmays], FETHEFILF, SIREERERFR. EEFEFRAHENTREAL
EITFLBITIL (H42 0.5cm) HIREEFLE, K6 H—mE T RIaamwgEE % )
Figsrat b, FET 28 CHEREF SdfE, rAMEMEBERZNA . B1TEER
SR =K. PlEEIERSTEARRLE B Hi/EEBERRDRERR.
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Results and Discussion




Bacterial Richness and Diversity
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FIGURE 51 | The Shannon index curves of 15 sand samples.



()3/ Bacterial Richness and Diversity
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FIGURE 2 | Statistical comparisons of Chao1 and Shannon indices between two desert sand samples. (A) Values of Chao1 index; (B) values of Shannon index.




()3/ Bacterial Richness and Diversity
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FIGURE 3 | Statistical comparnisons of Chao1 and Shannon indices among three types of Badain Jaran desert sand samples (MW, SP, and SL) and four types of
Tengger desert sand samples (BS, LC, MG, and CC). (A) Values of Chao1 in of BJD; (B) values of Shannon index of BJD; (C) values of Chao1 of TGD; (D) values of
Shannon index of TGD.




()3/ Bacterial and Actinobacterial Community Structure

A B *ctincbacteria B B Actincbacteria
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FIGURE 4 | Pie chart showing the percentage of relative abundance of bacterial communities from two desert sand samples in HTS method. (A) Badain Jaran desert
sands; (B) Tengger Desert sands.
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FIGURE 5 | The relative abundances of different actinobacterial taxon level of two desert sand samples in HTS method. (A) Genus taxon level; (B) family taxon level;
(C) order taxon level.
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Bacterial and Actinobacterial Community Structure
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FIGURE 6 | PCo& diagram showing the significant difference in different

desert samples.
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(J3/ Bacterial and Actinobacterial Community Structure
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FIGURE T | The LEiSe analysis indicating the significant difference among three types of Badain Jaran desert sand samples.
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and Actinobacterial Community Structure
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Isolation of Actinobacterial Strains
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()3/ Comparative Analysis of HTS and CULD Results

A CULD HTS CULD HTS

B CULD HTS CULD HTS

FIGURE 10 | Venn diagrams illustrating the number of genera between High-throughput sequencing analysis and Cultivation-dependent method. [A) Badain Jaran
desert sands; (B) Tengger desert zands. The Venn diagrams were compared by dominant genera (1/3) and rare genera (2/4).

H)F
7
&
ﬁw
:rw
]]

1‘:

Q
%E
$~|
a| 3
o
5
2




Actinobacterial Members 1in Desert Sands
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FIGURE 11 | The relative abundances of Geodermatophilaceae in different types of the two deserts. (A) Badain Jaran Desert sand samples: (B) Tengoer Desert sand
samples.
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Conclusion




Discussion
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