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Microbial Diversity Analysis in Spaceflight AIT Center
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Abstract The assembly of spacecraft in clean room environment is essential for the prevention of
forward contamination. In this study, both high-throughput sequencing and culture-based method
are used to study the microbial community structure and diversity in the AIT (Assembly, Integration
and Test) center of the spaceflight. The result of high-throughput sequencing analysis show that
in the AIT center the dominant genus of airborne bacteria is Bacillus (78.47%+1.59%), and the
dominant fungi is Tremellales (8.97%=+0.93%). However, culture-based analysis indicates that the
Staphylococcus is the dominant bacteria, and no fungal colony is observed in the AIT center. The
microbial diversity is evaluated by chaol index, Simpson index and Shannon index, and the results
show that the bacterial diversity level is higher than that of fungal in the AIT center.
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M. SHEREHEY S DNA ) 16SrRNA V3
RIEEA ITS2 #EATY 4G, BATIF518: 16S-F:
TACGGRAGGCAGCAG/16S-R: ATTACCGCGG-
CTGCTGGC; ITS2-F: GCATCGATGAAGAAC-
GCAGC/ITS2-R: TCCTCCGCTTATTGATATGC.
YRR ZR A 25 ul, ¥R 94°C 2min, 94°C
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(1) 4 eE BRI LA

) ) o A I B AR R B B R A AIT A
OESPHE TR, LRBHE OTU B3
A 1569+41, Wi [ORBEAEF 61 H 146 By
B EHAKE LGRS OTU RILFEZES4E
MW REILE 1. % AIT fosSf
BB MERE FRHEH. R H XWREH,
HYy k=S P AE AR 90%; 7ERKT LI THY
SIS RER, % AIT LB RS 4E
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Table 1 Bacterial community structure in AIT center

e T E I A HT R
AMFTH/ (%) OTU Fi3 HAMFI/ (%) OTU Fhizk

ZEHIFFEE H (Bacillales) 80.64+1.59 201414 72 2
B H (Clostridiales) 8.9240.85 309+14 - -
Wi H (Thermales) 1.93+0.16 11£2 — -
#HHMEH (Xanthomonadales) 1.46+£0.12 16£2 — -
L7 W H (Rhodocyclales) 1.2440.13 1743 - -
JRE H (Vibrionales) 0.86+0.19 51+6 - -
FATH H (Lactobacillales) 0.5140.08 74+9 - -
REMEH (Pseudomonadales) 0.454+0.04 105+9 - -
W H (Actinomycetales) 0.41+0.04 9548 28 3
FHMIE H (Thermotogales) 0.2740.04 10+£1 - -
I+ B (Enterobacteriales) 0.26+0.06 7046 - -
#ATFHE H (Bacteroidales) 0.2340.02 143+11 - -
A7 KE H (Burkholderiales) 0.1940.04 5249 - -
#HHTH H (Flavobacteriales) 0.1540.03 53+3 - -
HAh 2.49+0.27 362+18 - -
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Table 2 Fungal community structure
in AIT center

ot 2R OTU
B/ (%) FhE
4RE-H (Tremellales) 8.97+0.93  21+2
R H (Malasseziales) 7.83+1.35  6+1
5 H (Capnodiales) 5.404£0.62 3444
H#ER H (Eurotiales) 5.00+0.53  59+7
¥5% W B (Sordariales) 3424154 643
BEBER H (Saccharomycetales) 2.664+0.34 3145
FHiEH (Pleosporales) 1.894+0.61 1948
AW H (Agaricales) 0.92+0.43 943
WEER H (Hypocreales) 0.85+0.19 2048
LM H (Filobasidiales) 0.84+0.70  10+3
HIERH (Chaetothyriales) 0.684+0.75 542
ZFLE H (Polyporales) 0.2740.08 1242
SiPEeEEE (Sporidiobolales)  0.24+0.03 1242
HAE R 26.1749.00 201423
RAEFHA 34.88+8.86 66417

® 3 ETEEENFRARE AIT fOREMSHMEKT
Table 3 Airmicrobial diversity of AIT center
based on high-throughput sequencing

il HiF
OTU #¥H 1569+41 486155
chaol 5% 3171.54£234.38 876.21+63.31
Simpson ZHEMFEEL D 0.4940.02 0.2740.03
Shannon % H 2.56£0.09 1.84+0.05
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