TRAE SRR Mar. 20, 2019, 46(3): 577-586
Microbiology China DOI: 10.13344/j.microbiol.china.180540

tongbao@im.ac.cn
http://journals.im.ac.cn/wswxtbcn

BRI ST RERIE AN R E A IR AR A E % it

g A | A el EE)T
1 SN RE2APE R R a2 AR WP R RO A AR BE T TR PO 5 5P 550025
2 srfAP RN AARE B BeBH 550018

W OE (HF) AXMETAERTOMAY, RAREFEGEDITLEN. NG LEE
FOER FE AR ARACE Y 4 B AA R, BB FT AR 78 EIMM R, B HRABRICGE FF
5&7?‘&'?@’34&15]5 Jﬂ*ﬁ‘fﬁﬁ"}%ﬁﬂ:ﬁ [ B 4] A5 PE ?ﬁ#‘l’/ﬁ]u%é/] K HEEE 4 iﬂf]lﬁ"’]‘i%ﬁ‘ém%éﬁ z 7#‘
M. [ %Y AR 16S IRNA KB 52 AT 3R, 65 %W Sfe it & Bore X 4 38 A A4 AR5 2 2
BAP . (4R AKRIELL Rl 5 B thibed 40 TR MA T 16 AR @A ZER, 558
T 3 5847 @ #H(Bacillaceae) . W #H & #+(Enterococcaceae). %) # 3k #H(Staphylococcaceae). 3431 #+
(Moraxellaceae) 4 N4, L FIHATHARME TR MA G EE AL, S50 Kfmiolt AR
A AAAFAE, AEINET IR ME A FIATE B O bR, FRE B 4 bk, B AREA B 2 AR AT
HE 1 AR, (4538 ) BITAFR KSR R T3 m i BER S LL A, T A TR K IR i 0 Ak
AR FLARAAD R IL R A

XHIA: KH4EE, 16STRNA A H, Milmy, S48

Diversity of the culturable gut bacteria of the wax moth larvae fed
with polyethylene plastic
HE Huan® YANG Ming-Fei®'? YANG Mei-Hua' KANG Ji-Chuan"'

1 Engineering Research Center of Southwest Bio-Pharmaceutical Resources, Ministry of Education, Guizhou University,
Guiyang, Guizhou 550025, China
2 Guiyang Nursing Vocational College, Guiyang, Guizhou 550018, China

Abstract: [Background] There are a large number of microorganisms in the intestinal tract of insects, which
are necessary for the normal life activities of insects. They promote the synthesis of vitamins, absorption and
utilization of fats, carbohydrates and also protect the host against natural enemies, endure high temperature
and promote the metabolism of toxins or xenobiotics, and indirectly promote resource development.
[Objective] To study the diversity of culturable bacteria isolated from the whole larvae gut of Galleria
mellonella. [Methods] A molecular phylogeny of the 16S rRNA gene, the morphology of the colonies and
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the cells as well as related physiological and biochemical characteristics were used to identify the bacterial
species. [Results] A total of 40 culturable bacteria from the intestine of G. mellonella were classified into
16 unique phylotypes. All sequenced bacteria strains were grouped into four families: Bacillaceae,
Enterococcaceae, Staphylococcaceae and Moraxellaceae. Among them, Bacillus spp. is the most dominant
species of culturable intestinal bacteria. It was determined that the culturable intestinal bacteria included
9 strains of Bacillus, 4 strains of Enterococcus, 2 strains of Staphylococcus, and 1 strain of Acinetobacter.
[Conclusion] By studying the composition of bacterial communities that can be cultured from the larvae
intestine of G. mellonella, this study provides theoretical basis for the microecology research of the gut of G.

mellonella.
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T2 KEEY RAE R IEFAE R 16S rRNA EE FHIREE
Table 2 Similarity of 16S rRNA gene sequences of culturable intestinal bacteria from G. mellonella
AL GenBank %555

7322 # J& AHE A . ARLEE
Strain No. Family Genus Nearest species GenBank aceession No. of Similarity (%)
nearest species
Glm4 Moraxellaceae Acinetobacter Acinetobacter junii KY767485.1 99
Glml15  Staphylococcaceae  Staphylococcus Staphylococcus saprophyticus KT260617.1 99
Glm45 Staphylococcus lentus NR 043418.1 99
Glml6  Enterococcaceae Enterococcus Enterococcus faecalis KU937389.1 99
Glm22 Enterococcus casseliflavus KMO096607.1 99
Glm40 Enterococcus gallinarum LC097066.1 99
Glm44 Enterococcus mundtii AF061013.1 99
Glm6 Bacillaceae Bacillus Bacillus circulans KM349203.1 99
Glm11 Bacillus idriensis KJ586276.1 99
Glm14 Bacillus subtilis MG576180.1 99
GIm17 Bacillus cereus HQ833025.1 99
Glm18 Bacillus megaterium HQ840732.1 99
Glm19 Bacillus aryabhattai HQ242772.1 99
GIlm20 Bacillus litoralis KF956582.1 99
Glm34 Bacillus thuringiensis KX977387.1 99
GIm38 Bacillus sp. KX904715.1 99

67| Bacillus ayabhattai (KC764988.1)
Bacillus ayabhattai (HQ242772.1)
100 | GIm19 (MH569449)
GIm18 (MH569448)

58 g0« Bacillus megaterium (HQ840732.1)
100 Glm6 (MH569442)

Bacillus circulans (KM349203.1)
100 — Bacillus humi (KC1789411)
GIm38 (MH569453)
63 < - Bacillus timonensis (KU983812.1)
100 Glml} 1 (MI1569443)

Bacillus idriensis (K1586276.1)

100, Giim 14 (MHS6044.4)
| Bacillus subitilis (MG576180.1)
100 ~-GIm20 (MH569450)
L Bacillus litoralis (KF956582.1)
100 [ GIm34 (MH569452)
Bacillus thur_ingienszs (KX977387.1)
A GIm17 (MH569447)
89 70 “| Bacillus cereus (H(§833025. 1)
Beillus cereus (HQ833023.1)

Staphylococcus aprophyticus (KJ958203.1)
—100‘ Slaﬁh%lococcus qﬁroﬁhiticus EKT260617.1)
Glm15 (MH569445)
100 | GIm45 (MH569456)
—‘ Staphylococcus lentus (NR043418.1)
Staphylococcus lentus (D 83370.1)
Enterococcus faecalis {MF369863. l}
ﬁ’_Enterococcus Jfaecalis (KU937389.1
1Oo(ilml() (NH569446)
Glm44 (MH569455)
97 Enterococcus mundtii (AF061013.1)
100 Enterococcus gallinarum (LC097066.1)
7

100

100

Glm40 (MH569454)

GIm22 (MH569451)

Enterococcus casseliflavus (KM096606.1)
100 , Gim4 (MH369441)

| Acinetobacter junii (KY767485.1)

002

1 KEEE4) R AFE AT 53R 4AE 16S rRNA EEFFI8Y N-J R%E 4 B

Figure 1 N-J phylogenetic tree of 16S rRNA gene sequences of the culturable bacteria from larvae intestine of G. mellonella

T FES AT GenBank &585; 45 S AMT R Bootstrap B ; FrIACER 2% 10551 40

Notes: Numbers in parenthesis represented GenBank accession No.; Numbers at the branch points indicated the bootstrap values; The scale
bar represents 2% sequence divergence.
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Table 3 Physiological and biochemical characteristics of the bacteria in Bacillus

%‘H:‘. . Glm6 Glmll Glml4 Glml7 Glml8 Glml19 GIm20 Glm34 Glm38
Characteristics

M.R I — - 4 +* — I I —
NaCl (%) 1-5 1-7 1-5 1-7 =7 1-5 1-7 =7 1-4
3% H,0, = i 4 4 F A 3 e 3
D-H ### D-mannose 4 + + + 4 I o o _
D-FiH7 A% D-arabinose + - = 4 - 4 I o o
D-H 2% D-mannitol 4+ = - - 4 I o o _
JEH) Starch + + _ _ I _ _
B Gelatin - _ _ + o ~ _ . 3
‘Hl Glycerin + _ 4 _ _ _ ~ . B
i fb 274 H,S production = - = = - + _ _ _
KN Z R Phenylalanine - = - — + 4 I i
FriZfRER Citrate = — _ _ 4 _
fiEREL Nitrate = + + + 4 " o o n
Kt Salicin - + — _ _ 4 _ 4
FEZ R Lysine + 4+ + + + + 4 - +
5, 5 W2 Wi 21§ Ornithine decarboxylase — + 4 = — — + _ +
i 2 R SR I Lysine decarboxylase + + = = - 4 4 _ o

Note: +: Positive; —: Negative.

R4 DIKERAEEIRE LHHE 3 WREER

Table 4 Physiological and biochemical characteristics of
the bacteria in Enterococcus
F¢PE Characteristics
KR Arginine
JEH) Starch
B Gelatin
V-P
D-BiuH7 {14 D-arabinose
L M-1F Esculin
B Fructose
22 b Galactose
HIZ M Glucose
FUHE Lactose
F 2 M Maltose
H #% % Mannitol
i 74 Raffinose
FlZ=H# Rhamnose
5% Ribose
LLIZ4EE Sorbitol
WERE Sucrose
% — ¥ Melibiose
KH i Salicin
1B Trehalose
AW Xylose

Note: +: Positive; —: Negative.

GIlm22 GIm40

4e
e

o+ o+ o+ o+
+ o+ o+ o+

B U 38 17 50K 52 2 B MR R Ak A B R
HREFRYIBT, X8 I 3 R A ) A AR
F G 5E . RG] 5 Hae A g iE
AL 1% BEDCY, (BRAL G MY 5 8
Al 3G FR H AR SR A W2 o v AN AT Bk Y T
Hz—, P RA @S AN B EoR,
A RERAR AU TR R A R, DAERE— 2P 2 s
JHLINREIGAIE, N 5 2 T 2 i AH G PRSI 5% A
AW E LM . W Demirci 55 M AP 5 A HY
(Plagiodera versicolora) i W4y g5 4 1 BRAT BEXTHL
HA YRR ORI B IR I (Microoccus - luteus)
Pv8Pl. Hinojosa ZFHFT A B M M A 5 (A 40
PR A B 50 B4 J& (Pseudoalteromonas  sp )VE A
Wyl AR VA T K A 0 SR AT 5 R A A1
Yang 25 M KIEUE(G. mellonella)%i g iE W43 25
Enterobacter asburiae YT1 . Bacillus sp. YP1 PitkRE
W BRI AL L A A T s
FAR AT P 383X — PR PR o AR AR HL VAR I R
SCTAE YRR
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PN ALY B TE R B 2 7 R e R VA
[) Bsf 15 B2 ) 40 8 T R R I B 40y e Bl A K R
7. BYNHE TR E ELE/EH . Paniagua &
S H B R R AL OB AR, T
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WE . FHTEE . WEEREE . AT E s A Ek
R R WL JE L FEARR S, ZEAAT
J& . mERkEE . ME kR W oy R LR, S5 U
EBPTEATCRAAAT A B Gilliam MR IR 4))
Wi o il 103 BRI R, 2l S N EF I IR
ME, Hrhfw W Bk ZFHFF 8 Bacillus
sphuerird® . AL, TEABFTEL SRtk 2540
FEE, (EARRIRIE, ASHHFFE i UL A Rl oAl
FHUFF A (Bacillus subtilis), Jarosz M KHEE 4y g
e 1 BREABUEE R IR ISR
(Streptococcus faecalis), J& T HANR |(Eubacteria)
TefF I A (Asporulales)iHERH H (Micrococcales)il
BRER Micrococcaceas) BRI & (Streptococcus)™
Al BB T RS 3 S A 03 B 35 SR TR, FEA
SR R IR B BRI . Yang 5676 120K}
MR ISR HUS , IR A3 B 1 MR AT
YP1 Fl 1 BRI R85 mabo kBT A AT TR YT, FESE
X 2 KRB R A A R e S BEN T R R 4
HZ P LLRESE A T SR A AR P B, X RT R
ARE A SRR G, BT DL s
T e 0 2 o S AR AL R IR B A & IR A 4R,
O AR R CHy-CHy o HARES5H S PE S
KO, SR L SR A B N A 2 S TR B E
Mz, efflemERmER . ERKMATE. H
K, R HEEMAEYR RS R — HREAZR
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. BYIRESRAAE . AR T SR
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