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FE.LE W YA A2 F 5 (Colletes gigas) £ X B # é%é’yﬂlﬁﬁ%%k FHAE, (FAINITEEHFATRE AL
THEXNBEL RARERA IR LT RERAED L B, AL BAFMENEL, A5 BB IEK N X FE K (Internal
transcribed spacer,ITS) 1 16S rDNA # @%ﬁﬂﬁﬁﬁ#a/néa@ﬁfzﬁ%ﬁf? WMAEDHTEE, (FRINBEREGF L HH
4 BT (CS1,CS2,C83 41 CSH AL EH EF & I AW (TR, TRIER FTEME T TR HLE AHCR#EF &,
AT EHEK, TR B ITS JF 5 § % £ B (Mucor circinelloides) 8 48 0L % 100% ., CS1 #2 CS3 3 fit 7= & B 41 6 &k &
R # 4, CSL Fr CS3 R 4 — %, ©AI1H 16S rDNA F 7| 5 £ fi 0 & K ® (Serratia marcescens) 8 41 Al & 3k | 99 %;CS2 #y
16S rDNA F 5l 5 & W & & #F 8 (Achromobacter spanius) ¥ #2890 F % 99%; CS4 B 16S rDNA F 7] 5 % 4 4 v A &
(Phyllobacterium myrsinacearum) AP E N 95% ., (FRINA P EEEXR EEHE LB HANREAET LI E TV F
K W B (Serratia) . T AT ¥ B (Achromobacter) #1 vt 4 ¥ B (Phyllobacterium) JJ X EH B 2 BH N R EEHE TE£E
B (Mucor) ,
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R34 (Colletes gigas)ME R [E 322 0 Ih A8 14 by B e 22—, 00 A 16 v B ) B VL PG L i v 25 e J7 il 2%
I%EFLMeT/\*?ALETViE(Hymenoptera)ﬁﬁ%f*(Lolletldae)é}%ﬂk)ﬁ((/olletes) PN/ S XN
By o R M 14~16 mm, 51 57388 L AR oA BT A W1 A it e B & s MESE K 18~20 mm™
HA R R 28 B RIS O S AT 55 . o T R AR U L 4 S RN 2 AL B i Bk s DA G
3T W I S P g b R SUEE I R R, R A TR M HUE — RAETRE D 60~120 cm B9 L4, 4 4
B FHEPIAYE N E LAY EE RN (Camellia oleifera) . 5 B ¥ (Pinus massoniana ) %, K43 1 591
1A 32 T8 A % R 2R, e HA A A S AT R A B R R s g el D 0IR Y A A, o R
3 Jz A U, HE A S 09 B R AR s K TR A A EORE IR B IR AR EE X R
WELERLUR DNA AT T I8 2 A T i T 6 4 DR 43 78 e i PR 2 3 1 DR A 82 1) 3 B O R4 3
MR RRERE AW RAT R T 20 E B . B0, X Ko & e S SRl B R o W55 . © A
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PLSRAE I R o0 5 W S b () L IR R AR o B A k. TR AN 7 =AM 10 g F7 D0 4 58 & A
HEMMNE 90 mL EW/KIE G IR 30 min J& , A% LU B B [7) v B2 2 WL 100 L BV 4% A 31 PDA (&
B 2O M LB EEFR A L, 40 A 28 C RN 37 ‘CHEIR R FRA AR VE AR KRB . 28 3 IR 3G 7, 4 B AR AR SRR .
L3 MEYEENTES

MR FE 1 d J5 .76 Keyence- VEX-5000 AU 5 R B R4 M OLYMPUS-IX71 R + B i 58 T~ WL 22 40 16
BEVE U B ORI B AR SR 3~ d R EE LR RS T R TR AR 2 TS,
L4 MEYHSFENZERE

H L4 DNA B3 BCR H CTAB ¥, LUEC TR 38 F 5 404200 1R P9 #% S IR] B X (Internal transcribed spacer,
ITS) Bl ¥ ITS1/ITS4 (ITS1:5-TCCGTAGGTGAACCTGCGG-3'/ITS4: 5'-TCCTCCGCTTATTGATATGC-
31 WP T MR R 40 DNA $E47 PCR §7 880 ) WK R &4 24 pl Premix Ex Taq™ .4 pL 4 DNA #il
2 pL EFHESIY . IR K 2 50 pL, RN S5 R :95 CHIZEPE 5 min, 35 PMEFAY 95 CAEME 40 5,56 “CiR 2k
40 s.72 CZEMH 1 min,&H/)5 72 ‘CZEH 10 min, T 4 CHEAY =Y, #H AxyPreP™ DNA Gel Extraction Kit
B H B R By 38 729, 5 pMD19-T 2R AR % 4% . F 1k 2 DHba BEZ S 40 M L i 1 PCR %50 PHYE R R, IR % &
A T AR TR CR) ey A BRAA Rl #EAT I .

SN 41 DNA A9 $2 BOCR A DNA $2 B0 50 &, DL 4l 3 3 H 514 16S rDNA 5[4 7F/1540R (7F . 5'-
CAGAGTTTGATCCTGGCT-3'/1540R:5'-AGGAGGTGATCCAGCCGCA-3") 8 27F/1492R (27F; 5'-AGTT-
TGATCMTGGCTCAG-3'/1492R:5'-GGTTACCTTGTTACGACTT-3") X 3 B Ak 3 N 41 DNA #£47 PCR 3"
W, RMWEREH 2 pL DreamTag-TM DNA Polymerase i, 0.5 pL #4.0.5 pL EFHESI4.2.5 pL 10X
Buffer fl 1 pL ANTPs, JFIIAZEK & 25 pl, RN FRAFH:94 CHIAEM: 4 min, 30 DGR A 94 CAEME 45 s,
55 °C B K 45 s.72 CHEAF 1 min, 55 72 CLEMH 10 min, T 4 CRLEY B, P17k B4 TAY T2
C 1) By A BN w E AT 4l Ak [Tl Sl s

R SR R AT NCBI A% R K0 122 T gk 47 Blast FEX B E H K F o4 F 1 <10 ° H—8tE K F ok
5T 95 %0 B FE R R AAE Mk i 81, il MEGA 7.0 510 ¥4 8 28 48 0 A A A B 4 30 T Bk A 90 1) 0 2 b A7
20 TR 43 19 23 BT R AR #2755, Bootstrap fHI 4 5 000 ; FL A 43 19 23 B >R FH B R ALK 15, Bootstrap fHi% N
10 000; HARSEHIIAAE,

2ERSSM

2.1 KO BBERNPREYHIHENE

ST TR AL IR N SRR A S B A BRI 22 BIK A CSTCE 1) . CS2(J8] 2) . CS3 (] 3) Fl CSA (K] 4) 5
M HERE Sy B 1 AR EE LR TR1IK 5), CS1 F1 CS3 78 LB B35 5 FIE AL BIIE 3% 85 (0 A3 W L 6 1m0 6 i
WA R R B 55T RN PR R T B8 A 20 G FIR B A 09 R AE AR s CS2 78 LB 1537 4 1P B
B 207 T R TR K CSA R LB Br g ik BB R B (0 L 2F 0 WY L 3 1 1 00 1 o T L B R — B ]S 2
7oA R R TR R L K (5. TR17E PDA 855380k B R TR E R Wk S KW O 758 T BB T .
A UL 22 [8) A7 BORAE 7 2 L T R IEDE .
22 ROBEBENDPREYN D FENFETE

N T HE R E R L LL16S rDNA A S 585 40 T Bl 2K A9 KA . CS1. CS2, CS3 Al CS4 41 T 2k [N 41
DNA YE R MR, 28 PCR ¥ 53] 4 26 K/N300 00 1 473,1 460,1 467 A1 1 411 bp B BL(® 6). LA ITS 5191
4 E B AR MR, TR EL B HEH 2 DNA FE M BidR . 22 PCR #7343 8 1 45K/ 683 bp 19 v Be .o B 3%
#ZE pMD19-T, AR PCR UK Z R Bow , 3KA5 ITS R P4 457 1 2 000 bp Z2 47 1 pMD19-T ki 5%
WR T, UL R FOR A T, AR 8 W CS1 A CS3 5K Vb R [CH (Serratia marcescens ) B h— 3, #l
LEE R 99% 5 CS2 5 /0 WG 0 FF B (Achromobacter spanius) B — 2, MILE R 99%;CS4 5 & &4 M+ H
(Phyllobacterium m yrsinacearum ) ZH— L AHRUE R 95% . [FE, TR1 5 #H 4 B8 (Mucor circinelloides ) B
3 AR S 100 %6 (18 9)
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a 76 LB FRIE RRH KL S b TR IR RORGE T R R LA ¢ FEHLT B 500 pm T Y BT VS LS 45 R

Bl BAEH£RKRERECSIHBEHRRAERES
Fig.1 Colony morphology of CS1 isolated from the brood cells samples

a 76 LBHiFRIE BRI %IV

b 7R SRR BUR G T Y B AL A ¢ TEHF BB 500 pm T A HUTE TR 25 R
B2 HEHFAKAE CS2HBREERS
Fig. 2 Colony morphology of CS2 isolated from the brood cells samples

b EE SRR B ARG T W WL ¢ TEHLT MBS 500 pm Y L K W B4 R
B3 AEHRERE CS3HEXRRAEZES
Fig. 3 Colony morphology of CS3 isolated from the brood cells samples

a TE LBHiJRdk bR KBS

a TE LBHiJRdk bR KBS b TR IR RORGE R R LA ¢ FEHLT BB 500 pm T AY BT 5 W AR LY R
B4 HEERERCMIBREERES

Fig. 4 Colony morphology of CS4 isolated from the brood cells samples
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a fF PDA B33 1Y b 7EHTRHBE 200 pm FHY c TEHLTRMB 50 pm TR T EM
[CRSZS T 22 EE 45 T IS E R

Fs5 TEMAREE TRISEHREENEFES
Fig. 5 Colony morphology and spore of TR1 isolated from the soil samples
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T : M: Marker;1~4 7355 CS1,CS2,CS3 Fil CS4 #) PCR TE:M: Marker; 1, 2 43 3] 5 ITS PCR " 4§ £ Il . B
P pMDI19-T # M Bk PCR 73 461l
6 HRESBEMEM 16S rDNA PCR ™ # 7= 4) BB ik B B 7 T#ESBEER TR PCR ¥ #7=4 B ik &
Fig. 6 Electrophorogram of the PCR product of Fig. 7 Electrophorogram of the PCR product of
16S rDNA in four bacteria isolated from the brood cells TRI1 isolated from the soil sample
3 Wit

SR Y Bk A ER AU S A R JEUUE W AF 22 Bl R R B S, Y i P AR B (A pis cerana cerana) (I
K W (A pis mellifera) LA B BF A %6 W () Rl BFAICER AN T B . 70 R A R 0 % 06 5L o B2 oy, R A2 i i 1)
R Bl B WK S B AR T W R RE P AL TR E R T AR . DRI AS BIE S A X Ry T g L
o U R A A R AT SRR AR W Y A3 B R B AR R AR RN 4 AR W 2R T 8 A b, 0 A AR S Y CST
CS3 mTUWEHFKHERE (Serratia) ,CS2 J& T RN EJE (Achromobacter) , CS4 J& T M AT B J& (Phyllobacterium) ;
TIERES B TR JE TEBEIE (Mucor) . 1 TR 8 1AEN HRE 1T 4 iUk & HER 28, I 51 0]
B B IE ST 4 300 ZRVENEF A BRAEM T RE DRSS, IEAA PSR S A S A 5
BEAT T WFSE AH B A0 5 30 IR B N A I R SR PR R A I K 4 S g AR SR AR R Ok TR R BRI
PRI s A BT 5 4 9 0 B9 9 D A A 00 i A T DR 3 8 e 4 A S0 P 3 5 KOS U S AR AP B R IR R I T
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lSergatia marcescens strain 95 chromosome(CP020503.1)
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100% |\ Serratia marcescens strain whpu-3(MK157267.1)
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Uncultured bacterium clone AF-37003(LT595882.1)
Uncultured bacterium clone AF-35629(L.T595809.1)
Phyllobacterium myrsinacearum isolate OTU-a22(KJ147062.1)
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Uncultured bacterium clone AMD-B26(KC620700.1)
Uncultured bacterium clone AMD-B03(KC620679.1)
Uncultured bacterium clone RS-D19(KC541235.1)
Uncultured bacterium clone RS-G25(KC541485.1)

Uncultured bacterium clone D20(KC683155.1)

8§ ETHHE 16SDNAFFIRABEZIMENREXTHUR

Fig. 8 Phylogenetic tree constructed by neighbor joining method based on 16S rDNA gene sequence of bacterial
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0.000 20
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Rhizomucor variabilis var. regularior stain CBS 384.95(DQ119007.1)

Mucor circinelloides strain F-5.2(MH715260.1)

Mucor circinelloides strain F-3.1(MH715255.1)

B9 ETEHITSFIRARAURZTEENRELEHMAR

Fig. 9 Phylogenetic tree constructed by maximum likelihoo

d method based on ITS gene sequences of fungi
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K 5t 70 7 TG 4 W #TF # B (Enterobacteriaceae) Y0 85 [ T Jm 40 B . 5 HoAW 7 18 BAH LB 28 80/ i T8 6 L B
W AN B Al A SV BRI AR A P A — R 2L O L B ARG P R AR, KR
U TR AR SR B AU s W S Ee TR o PE O BRSO LS T e Rz — LT
O T T A 422 K i RS &l PR 3 R R B A R I A R R AR T AT Burrite 28 AN kB
Rl 5 > E TR AT A o 258 R ) e ) 1 200 L o AT B0 0 P 2 5 | RS M I e 2 5 B R R R D

UL T AT TR T AT BRI @A B, S B A T RS M D 2k g B b — e A 4 T, xS
(Lepidoptera) (K Z 40 MO 8 AME AT . 2 AR 32 250 ) 2k du#h iy ifF AR O 38 L AR 5 76 UK s s ot s N
i R %5 sl = N S 7 RN PR 7 N1 R N e OO U 1 B TG o = T

204 A T N AT # B (Phyllobacteriaceae) M AT J8 40, E B MAAEM YR E S, ZEM EEHTE
SA P TS Ge i R E W EOR EE SRR R AT 0 Hughes 88 NP8 HiGE T NGS5 4 40 0HAF 18
W T BU™ TG JAE M TEAE 19 R

A ERE T ERFH (Mucoraceae) BB . W 22 & ik, A K B% 70 8 58 0T & 42 19 3 DL KMy 9 A= LT 2
0 TSR B 3 T e S i DL D000 T 35 A5 T B 1 7 T AL ) B Ry FH O TRIAT 48 22 WIF 5, X ) L AUF 9 O L
59009 R IH NV FE R SY P A8 K AR (Araceae) AR IR 2 M B R B Em AR M —Fh G0 E . AN BT
TR L S R B A A B B R S i

AHIFGE DN IR 0 e 8 e B 5/ C b g 2 S Y 180 A T R L T 40 O O T L R O3 T A Dy i SRR 1 B 4
HLOh ) AL T R R RE P A AT PT RS 3R I A W A OG—— 5 A oo IR 1 e s v gl L, TR
W7 1% 1 22 A %, B 2 S BOR 40 T W BB R IR . X K T W 5 0O TR ARUAR W 1 R AR AU R T B
R G 7 e SR o D R g ] If AL Sy DR 3 7 e A A 8 DR A SR AL O B T B X T T SR B R IR A e
0 Ao B B DR AP R AR B B L,
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Identification of the Pathogenic Microorganisms in the Nesting Site of Colletes gigas

LI Yan, LI Xiaobing, HUANG Dunyuan, DANG Xiaoqun
(Chongqing Key Laboratory of Vector Insects, Chongqing Normal University, Chongqing 401331, China)

Abstract : [ Purposes | To clarify the species and multigene phylogenetic characteristics of the pathogenic microorganisms in the nesting
site of Colletes gigas. [Methods]Corruption nests of C. gigas were collected from Xinyu city, Jiangxi province. By using spread
plate method, the pathogenic microorganisms were isolated from the samples. Observing its morphologic features and sequencing of
internal transcribed spacer (ITS) regions and 16S rDNA gene were combined to identify the pathogenic microorganisms. [ Findings ]
The results showed that four bacterial species (CS1, CS2, CS3, and CS4) were isolated from the brood cells samples and one fungal
species (TR1) was isolated from the soil sample. Through the electron microscope, the TR1 sporangia located in the hyphae were
spherical and spores were round. The molecular identification showed that ITS of TR1 had 100% similarity with Mucor
circinelloides. Both the bacteria CS1 and CS3 samples could produce pink secondary metabolites. Phylogenetic analysis revealed CS1
and CS3 were fell into one clade and their 16S rDNA sequence had 99% similarity with Serratia marcescens, the 16S rDNA of CS2
showed 99% similarity with Achromobacter spanius, the 16S rDNA of CS4 showed 95% similarity with Phyllobacterium
myrsinacearum. | Conclusions ] The pathogenic bacteria isolated from the brood cells in the C. gigas nest were Serratia.
Achromobacter, Phyllobacterium, and the fungus isolated from the soil samples was Mucor.

Keywords: Colletes gigas; nest; Serratia marcescens; Achromobacter spanius; Phyllobacterium myrsinacearum; Mucor

circinelloides
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