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HE BN HRESEHRABKRZEGIERFENZES, oW ESEE2E R R, A% IdE 16 RS HRA 10

S KR 0 4 i 2 A 2 422 B ARl AN ) 40 S B A B &2 M 5 E R (GD-ML) FIVE Ik R (ED-ML) (HL A5 $ir £ M
P45 H R (GD-FL) FI{gIK K (ED-FL) (4 BMEME S H K (GD-MG) FI{ig ik K (ED-MG) , AP HEEHLAHIR 9 RS H
KA 4 HEIRR AT EHRA(GD) MR KA (ED) b5 4 AU xF . 32 B A A< & DNA, Jf fif PCR-DGGE
BOARARAT W 18 TR A 3, B AR O AR P RN GE Tt 24 7 SR 0 I BN AT 22 e e B8R REDTE R R, 6D
1 ED,GD-ML Al ED-ML,GD-FL [ED-FL fl GD-MG ¥ & 34— 2, EHSFHERMBRKRZ B ERBFAEER
o TE TR RE 22 R R T RN ) A 4 R B, A T IO 4 R () 2 A R T R AR RN 1 o) R B e 22
S ARER TG o BERERA T R BR: 5 ED ML, GD Megamonas funiformis YIT 11815 T4 #
W4, 5 ED-ML #H I, GD-ML Succinatimonas hippei YIT 12066, Lactobacillus vaginalis DSM 5837 Lactobacillus
acidophilus NCFM | Faecalibacterium prausnitzii A2-165 Ak £, Collinsella aerofaciens ATCC 25986 Fll Prevotella copri
DSM 18205 B ¥k /> ; 5 ED-FL #f It , GD-FL Ruminococcus gnavus AGR2154  Fusobacterium russii ATCC 25533 & #R I,
/b3 5 ED-MG A1t ,GD-MG Tropheryma whipplei str. Twist WERIE £ . 8518 AW LIS H K IK R W 18 1H 7
APTEZE 57, R ok X 22 5 T A 9 10— 2B T 90 T e B T B 2 1 R i L i 3

KR FHR HIEER ;PCR-DCCE # AR
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A — 4 E RN IR 3 B R R 22 S AT <41 -

HABEER T EH R 16 HAEIKK 10 5, 31¥% H
hESE R RES IR, A SE RS HE
FH KRR I By I M AT S 2E 0 O L A A (R
HAR) EZhr i (GB/T 36186—2018) , it A Ik K
M5 ¥R , AR ECTE R B Rk
1.1.2  EZEH] : DNA #2150 E.Z.N.A.© Stool DNA
kit 4 T35 [E Omega 2\ 7] ; PCR {& & :2xEasytaq PCR
SuperMix( +dye) . 5|4 338F Fl S18R %514 T AW
AR (Ki%E) AR DGGE & &« JR & N 1 ik
Jie (N, N-I7 P S0P s Bt g | ik R i L D TP R 2
TR 2SR I e 4 X Ok L Ay BT 4k

113 Segesr 2 AL G 70 3 H R (GD,9 H)
FVEIKR (ED,4 H) 4 hPd, IIF A2 E R
TR IR R 22 B8 R B oy b R 1) a0k — 2B 43 kg i A Pt 2
HEPE S H R (GD-ML,7 ) FlH7 A H 22 b2 1 IR R
(ED-ML, 6 H), $ififi £ Mt 5 H R (GD-FL, 6
RO M A b 2 MEvET IR R (ED-FL,2 H) | 4 B i
HFH K (GD-MG,3 H) Fl4 B MM Ik K (ED-
MG,2 H) . SH RMMEIKK Z 8 #17%F b5 8, 41
[F] it A M 1) 1 SRR IR K 22 () 2R AT X LG A3
Br, 353k 4 AR B PAT R ECXT .

1.2 7%

1.2.1 FEAUCAE RN DNA $5 B . Y 4 26 8 PR A /i —
MAWN,SHRAEIRR 5w, R E
FHRRES I AL HE . 3 W8 & 2R B 3
i 5~10 g, AL S5 I AZE{E DNA 47157, 80 C &
fFo A& ZH R FEMEFEA 4T DNA $2 50, DNA $2 5t
I E.Z.N.A.© Stool DNA kit i 5] & Ui B B
#AT o

1.2.2 PCR ¥ 3§ : PCR 9" ¥ JIjy 18 16 ¥ 2 #E 1 22 4k
K 16S rDNA JE[H V3 X Ry 5 P 77 510 4 Ay 38 s
17 PCR-DGGE 4347 519750« #5149 (338F)
MWL (S18R) o R AR R BARF N 50 wL: N
4 25 pL 2 xEasytaq PCR SuperMix ( +dye ), 1 pL
518R (10 pmol/uL), 1 wL 338F (10 pmol/pL),
3 wL DNA #i4% ,20 pL dddH,0, S &4 :93 C
Wi, 93 C A 5 min, 93 °C 30 s.54.5 C 30 s,
72 °C 30 s ¥47 30 IRAGEHF,72 CHEAf 5 min,4°C 10
min, S N 58 B J5 8 i 1% B¢ R BE BE S A VK A
PCR =¥ /7 T -20 C & H,

1.2.3 7S PRAp B BE LUK (DGGE) « (1) BT - i 1
8% 5 TN v Bk i B K, 25% ~ 55% V- 47 A8 PE B E
25% 7% P 5 BE BE RS F 0. 4 mL 50xTAE buffer,2 mL

LB F WM, 4 mL 40% N I& BERE, 2.1 ¢ IRE,
11.5 mL ddH, O il 5% ; 55% 2% P B B i 0. 4 mL
50xTAE buffer,4. 4 mL =5 7 H ftiE,4 mL 40% 17
WETERE 4. 62 ¢ JRZE ,6.55 mL ddH,0 H. (2) 3
JBE < T JE I3 0 1) 25 9 A1 A6 JEE JE L 5590 o A B JiE v
FA 80 pL it AR 2 IR G 14T, PRl im A 18 pL
VO e 2 e R A f IR R T AT A
He AT M BB 8 b S IR BE T . (3) FURE: T
HEW A S, (4) iIK: T 60 CfEHR KT,
200 VAL T, 3k 10 min, 150 V HL R T, H ik 2
4hy (5)Ges IR EEGL A 8 min, J5 85 /KB UE
(6) B JE BUAR 53 B - B e AR, image lab B
HEAT BT AR AL B, T $E AT 4y B, YIS IS AT [l 4l
b, PR 2 K 3% FE 4 AR W R B BR 2w w, R
NCBI HC 45 J2E X6 I e 248 S 647 X6 e 43 #
1.3 FZitA*

¥ H Quantity One # 4% DGGE T #f &% i 17
AL RS o iy B 2 W R 8 TE I 51 B o v ok
] GraphPad.Prism.v5. 0. 73 87 # A4 # 47 58 1 2% 50
G3MT e THE BRI R AR M 25 (x2s) ROR A 1L
R B XS ¢ K 90 M7 2553 HT, P<0. 05 R 22 7 H
AH it L,

2 HXR

2.1 SE5A(GD)fEAR(ED)FEREHER

GD F1 ED 2% i #f PCR-DGGE & tn& 1-1
IR Tl — K 38 A 7] 257 AR R AN R (4 i 18 R, 454
TR PBEARILT B 8 TR RE A A RE 8 o AR UM R
GEAANE 1-2 Fros, 1 ~4 JkE AR B, I3 —
2,5~ 13 KE AL BCE, H o — 25, KR W] GD I
ED iR BEAEZE R, HEWHZHEE. 8 E
M ST a5 SRR 1 iR, GD 5 ED iy Z H 4
TR, F R A8 BOR ¥ 5] B 4R B4 ol 2.786 =
0. 189 FI1 2. 641 0. 445 17.800+2. 859 1 16. 500 +
6.021.0.9720+0. 0114 #1 0.9738+0. 0044, H 5 ED
I, GD ZREMEFE 0 (1=0.7579, P=0.4644) F
R R (£ =0.4770, P =0.6427) F134 5] 55 45 5
(1=0.2868, P=0.7796) 2 # ¥ LAt E X, N
1 7R, GD rh2z e 25ty 1 i AR 3% 00 181 R A X 25
T ED, &AM P A5 R (R 2) BoR iz bk HR
Megamonas funiformis YIT 11815, |2 5 ED #H .,
GD Megamonas funiformis YIT 11815 F#ki £ ,
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Fig.1 DGGE analysis and similarity cluster analysis of gut microbiota between GD and ED

Note; Different bands in the same lane represent different gut microbiota, the gray scale of the bands reflects the relative

content of the gut microbiota, and the red arrow represents the differential sequencing band

1 BEAHSHEE . FEEMHAESN (rzs)

Table 1 Analysis of diversity index, richness index and evenness index of gut microbiota(x=s)

451 A KL ZREPERER F R 5] B R AL
Groups Number of samples Diversity index Richness index Evenness index
ED 4 2.641+0. 445 16.500+6. 021 0.9738+0. 0044
GD 9 2.786+0. 189 17.800+2. 859 0.9720+0.0114
o 5 t=0.7579 t=0.4770 1=0.2868
Student’ s ¢ test P=0.4644 P=0.6427 P=0.7796
ED-ML 3.277+0. 116 29.143+3.270 0.9737+0. 0016
GD-ML 3.309+0. 186 30.333+6.074 0.9756+0. 0027
t K56 t=0.3553 1=0.4124 t=1.4540
Student’ s ¢ test P=0.7291 P=0.6880 P=0.1738
ED-FL 2 2.883+0. 145 19. 500+2. 500 0.9731+0. 0068
GD-FL 6 2.786+0.230 18.000+4. 320 0.9735+0. 0064
¢ K06 t=0.4870 t=0.4033 t=0.0720
Student’ s ¢ test P=0.6435 P=0.7007 P=0.9449
ED-MG 2 2.283+0.592 12.500+6. 500 0.9603+0. 0161
GD-MG 3 2.637+0. 094 15.700+1. 886 0.9617+0.0125
o R 5 t=0.7881 t=0.6159 1=0.0859
Student’ s ¢ test P=0.4882 P=0.5815 P=0.9370

2.2 HERMEMEMNNSEANEAKRNGERS
=R

2.2.1 A fi 2 MEPE S H K (GD-ML) Fl i ik K
(ED-ML) jiz 8 1 # 22 5% 70 7 : GD-ML FI ED-ML 2%
fERHE PCR-DGGE 3% 401 2-1 s AR R
For A RN 2-2 Fron, 1A 10 PKGE A LR 42
o, LR 12 JiGHE R B, 2 Bk )9 O — 2 52-6
VRIEARLE B e, H O — 2857 ~ 9 (13 ikl A DL 45

=, 0 —25 , W] GD-ML 1 ED-ML Ji7; i 14 #f 77 1¢
25 W R ZFEE T B A B o A 4

W 1 fron,GD-ML 5 ED-ML g Z ke tEd8 8. £ 5
B +8 BURN Y4 &) BEF8 5045 )R 3. 309+0. 186 1 3. 277+
0.116.30.333 £6.074 F1 29. 143 +3.270,0.9756 +
0. 0027 H1 0.9737+0.0016, H 5 ED-ML #H It , GD-
ML Z M35 % (1 =0.3553, P=0.7291) . F & E+5
B(t=0.4124, P=10.6880) FI ¥y 5] FF5 % (1 =
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HEEL 45 £ 5 R KR I M0 2 SRR 5 <43 -

1.4540, P=0.1738) R WG ITH#E L. WK
2- 10K, GD-ML 22 R 257 1,23 Al 6 BT U3
4 Jia 1 T R AT 5 4 T ED-ML, 22 S 250 4 A
5 PR AR A I T8 TR AR AR X & AR T ED-ML, &4
P4 (2 2) BR&AF 1 ~6 23 5~ Succinatimonas
hippei YIT 12066, Lactobacillus acidophilus NCFM |
Lactobacillus vaginalis DSM 5837 | Prevotella copri DSM

18205, Collinsella aerofaciens ATCC 25986 .
Faecalibacterium prausnitzii A2-165 B £, W 2 B4 H
F ED-ML, GD-ML Succinatimonas hippei YIT 12066 |
vaginalis DSM 5837, Lactobacillus
acidophilus NCFM 1 Faecalibacterium prausnitzii A2-
165 Btk 1 £ | Collinsella aerofaciens ATCC 25986 Al
Prevotella copri DSM 18205 B £R i /L .

Lactobacillus

B2 GD-ML i ED-ML [ i % 8 DGGE [t 4 47 7148 ol 38 3¢ 43 47
Fig.2 DGGE analysis and similarity cluster analysis of gut microbiota between GD-ML and ED-ML

* 2 DGGE £RMEZWNF D
Table 2 DGGE differential strip sequencing analysis

51 20 G 5 [7 5% T bk 44 B [e P4 [ES
Groups Strip number Name of homologous strains Identity Phylum
GD and ED 1 Megamonas funiformis YIT 11815 93% Firmicutes
1 Succinatimonas hippei YIT 12066 94 % Proteobacteria
2 Lactobacillus acidophilus NCFM 99% Firmicutes
GD-ML and ED-ML 3 Lactobacillus vaginalis DSM 5837 100% Firmicutes
4 Prevotella copri DSM 18205 98% Bacteroidetes
5 Collinsella aerofaciens ATCC 25986 100% Actinobacteria
6 Faecalibacterium prausnitzii A2-165 99% Firmicutes
a Ruminococcus gnavus AGR2154 92% Firmicutes
GD-FL and ED-FL
b Fusobacterium russii ATCC 25533 90% Fusobacteria
GD-MG and ED-MG A Tropheryma whipplei str. Twist 94 % Actinobacteria
2.2.2 fifi i 2 MEPE S H K (CGD-FL) Mg ik K RS WmIEE 2B 5 B 5 5 o b

(ED-FL) & B MM S H R (GD-MG) Fdi ik K (ED-
MG) i iff Wi BE 2% 5 4> #7 : GD-FL f1 ED-FL,GD-MG
1 ED-MG %§{f i Bt PCR-DGGE & 3% &l 3-1 ff
o RIS 45 R &) 3-2 7, 12,13 9K
A M A — 25 1~ 6 TKTE AR BLEE v, O —
R, T~8 JRIE A —2;9~ 11 ikl 1 — 28, 455
# W] GD-FL #1 ED-FL ,GD-MG Hl ED-MG Ji7 i ¥ B

gE N 1 frk, GD-FL Al ED-FL ) £ #¢ M 48 4%
Fm BT BRI ) FE AR B4 B 2. 786 +0. 230 Fl
2.883+0.145, 18.000 +4.320 1 19.500 + 2. 500,
0.9735+0. 0064 F1 0.9731+0. 0068, H 5 ED-FL #
e, GD-FL Z P45 %0 (1= 0. 4870, P=0.6435) . &
BEFE L (1= 0.4033, P=0.7007) F13 5] B 5 %
(1=0.0720,P=0.9449) 2 R ¥ T4 it # & XL, GD-
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MG il ED-MG ) ZFEPEFE 50 £ 5 B s 5om ¥y 5
FERY 51k 2. 637+0. 094 Fl 2. 283=0. 592 ,15. 700+
1. 886 Fl 12.500+6. 500 0. 9617 +0. 0125 Fil 0. 9603 +
0.0161, L5 ED-MG #f Lt , GD-MG £ k#3855 (1=
0.7881,P =0.4882)  F & 5% (1 =0.6159, P=
0.5815) FI¥4 4] BE#5 %k (1= 0. 0859, P =0.9370) 2
SETLG I FE L E 3-1 iR, GD-FL v 2 5
P 2545 a A b BT AR 3R 10 1 38 1R AR A X = KT ED-

FL,GD-MG rh 22 5 Pk 4570 A T AR 4 1 3 1 Ak A
X T ED-MG, 25 I 45 21 (3% 2) R 4kl
a.b Ml A %3 53 & Ruminococcus gnavus AGR2154
Fusobacterium russii  ATCC 25533 F  Tropheryma
whipplei str. Twist & &k, W FE W 5 ED-FL #H It , GD-
FL Ruminococcus gnavus AGR2154 | Fusobacterium
russit ATCC 25533 & #k % 2> ; 5 ED-MG #f It , GD-
MG Tropheryma whipplei str. Twist B AR N .

B3 GD-FL #1 ED-FL.GD-MG % ED-MG 8 & 8 DGGE [ 45 # 708 Ut B8 2 5 #F
Fig.3 DGGE analysis and similarity cluster analysis of gut microbiota between GD-FL and ED-FL, GD-MG and ED-MG

3 it
3.1 &RAMH

C A 5T & B 38 T RS L S AT O
S5 FAN I RE 5 U0 AR OG , T B 2 A 45 P iR 2 &
GLIRE, Bl AN, KW AT 1 ( Escherichia coli) W] 451 F /)N
By 2% 2 B8 1 O 5 BUd I B S, 2 IR CELAT I
( Lactobacillus johnsonii) A J§ 52 2,4 ,6- = fiF§ 3 78 fiff i
Ak 3N B 25 i 9 FEAC BE RS IR 5 Crumeyrolle-
Arias 25 58 & B G & K BUAH L T SPF ( Specific
pathogen Free) K BUEA H £ fEIEFEAT 4 . HI,
T H R W8 BRE T RE S R AT R 4 A B
AEZEVIAROC A F) T4 B 5 R 0 574000 i

AR ST W PCR-DGGE £ AR 73531 43 B GD Al
ED LK AR [5] it e R0 350 52 18R R ¥ K K M 1 R R
225, MRIERZE i R WoR, GD M ED & 734
—2% (& 1-2) ;GD-ML il ED-ML 4443~ —2& (& 2
2) 10 10 PKGE AR B, B o — 3 H 2
HORARTRN L ), AT BE 2 BT AR 2% S 3 A 5

GD-FL .ED-FL #1 GD-MG £ H b —25 (E 3-2),12,
13 Pk I8 45 F O — 28 AT REAATE DR 22 5+, 7 ~ 8
F O~ 11 JKGE H 2y 7] — K2 (H P AN ] R A, W]
RE A HY TR Al i K ) 4 S ) ole 3 )l 0 52 0 g i
WAEZREVE R w5 B 2y M 45 2R R B
T X 2 22 () 22 B P 45 20 R B R 8 BOR Y 2 4 R
WG E L RS a2
~,5 ED #H H., GD ' Firmicutes [] By Megamonas
Sfuniformis YIT 11815 B#kit £ ;. 5 ED-ML 48 ., GD-
ML H Proteobacteria |] B Succinatimonas hippei YIT
12066 . Firmicutes [] B Lactobacillus
NCFM . Lactobacillus

acidophilus
vaginalis DSM 5837 f0I
A2-165 H t 1 £,
Actinobacteria [7] By Collinsella aerofaciens ATCC
25986 ,Bacteroidetes [ ] By Prevotella copri DSM 18205
W R /L ; 5 ED-FL #H [t , GD-FL 7 Firmicutes [7] Y
Ruminococcus gnavus AGR2154 | Fusobacteria [7] f
Fusobacterium russii ATCC 25533 P ¥k /b ; 5 ED-
MG #H I, GD-MG 5 Actinobacteria [ ¥ Tropheryma
whipplei str. Twist B8 AR £

Faecalibacterium  prausnitzii
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HEEL 45 £ 5 R KR I M0 2 SRR 5 - 45 -

3.2 RESEX
3.2.1 B EREIE Y RAT O I 45 FTA R 2 RE Y R]
RE & A% < fi 1 TR T3 5 22 o A2 52 i) Il L 3 0 1Y
1300 I 45 AN ) RE , ki - il O v B A AR
AR Z — o HRi-M Bl 2 DR R W 2 18] O
F18 R o) 3 6, 6 8 5 HILAARAT g S TN ) i A 5 T
BT EEE . BT & B R ] S5-
@ (5-HT) ™ 2 B (DA) "y T
(GABA) " 45 Z2 ol o 22 338 SR 1) A RIS 95 30, A
M2 5 8 45 52 w15 32 0047 o F 2D g R R
FM S I 1D R (SCFAs) fR & 42 45 o vl i
emEER S 5 EN®RE.

A WF 5T A 28388 BTk A% L SR i 42 \SCFAs AR
A AR A - b 64 AR R B GA TR R R RN IR R
Z A4y 22 S AR DD RE FPE T o A PTRE 3% &R B 0
(‘Autism spectrum disorder, ASD ) & — Ff L #1232 FlIA
HITII BE BR B A R AE A P22 80, B RO g R R
55 105 - Sl o AH B A FH & ASD R AR Kk TR — AN
B BB K BRI T IE % JL#, ASD L&
Z&{divp Prevotella copri A1 Feacalibacterium prausnitzii
BB AR B>, H ASD JLE 26 {f b GABA ¥k &
BT AR, A 9B 4 R R WA H T ED-
ML, GD-ML " Prevotella copri W J& & J& W /b 1
Feacalibacterium prausnitzii B8 J& F JEH 2, KX W
ol T JA 2 5 T R 3 3 G - T e 28 388 B 3R AR 5 e R
MIAT o T g AN Zh BE A fr Tk — 2B B 5
Lactobacillus acidophilus NCFM [ Kk J& — Fh 25 4= &,
W 5% 22 W% B AT 080 b R 200 B 2R e 4 L DL R
’ﬂj?‘rﬂ’ﬂfﬁi“ﬂ ; Faecalibacterium prausnitzii A2-165
TR X N ZE A/ U 5 MR 400 10 7 AR TL-10 H AT 55k
9% SAE S IR REME TR T A0 R 5 5 A B 5T
&I Ruminococcus gnavus i J& [6] kE BB X 2 Fh
PR B R P 2 AR BIE g 4 R R M T ED-
ML, GD-ML ' Lactobacillus acidophilus NCFM |
Faecalibacterium prausnitzii A2-165 R FEEM L 5
ED-FL #H It, GD-FL 1 Ruminococcus
AGR2154 BB Bl /b, TR I 3k 26 22 S5 T bk WT g 3 3k
i - il A 2 A AR AR R WA R T P AR R E
(generalized anxiety disorder, GAD) 5 GABA  5-HT
MERE ERE (NE) %2 M 208 5k 5 A
KU BRFE KB GAD H R I 8 1R B R R R £ R
P B 2 B, 1 Ruminococcus gnavus 25 7= SCFAs 4
Wi 2 UM 2 Y67 5 GAD [BE AR A

gnavus

JIT B3 AL 3 R 2 A O R A R Y A
R R F W 5 ED-FL #H [t , GD-FL 1 Ruminococcus
gnavus AGR2154 T ik F B2 38 /b, W) 3% 17 o 7T B 3 2ok
SCFAs Al & A% 532 W K A1 28 AR ZhBE . BRIk Z
4,5 ED # kL, GD ' Megamonas funiformis YIT
11815 B ¥ % £, 5 ED-ML # k&, GD-ML
Succinatimonas hippet  YIT 12066 #Fl Lactobacillus
vaginalis DSM 5837 B #k 18 £ | Collinsella aerofaciens
ATCC 25986 I £k /> ; 5 ED-FL #H Lt , GD-FL 1
Fusobacterium russii ATCC 25533 P ¥k /b ; 5 ED-
MG #H It , GD-MG H Actinobacteria [7] ¢ Tropheryma
whipplei str. Twist @& MRIE 2, H Fid B A HH B 89 0F 58
) Y b 3 22 S TR T - Tl 5 TG ) 2 RE R
i 38 T A - b A AR )T R ZD AR R, I
WF5E - H R A RRAE P A0 320 1 FE 5 i 22 338 o R AR AR
74 22 ) I R AT B TR AR i 1 R 1 T REAE
PL
3.2.2 JpiBEEREE YR BRIz A S
A5 T e IR S5 B A P 4 242 T R 4 A T8 36 7 78 oA 3 il
FLENW) Fa I AR A5 S AT R 4 T B AT B
R R AR S 40, Gareau 45 % BRLIR FH 5L 2
AE A% W 2 k38 ph B 0 8 0 93 00 R BB I
B NG SR A AR T TR R A E
Wi B AT B 8 L TR R 5 AL RN ZH R, fR A 4 R Y
SRR 1] AR TS R O 0k B T 5 1 R
3.3 AEZA

AT T AT B RN IR R T8 T R Y 22 S
PEAT o3 AT A ABAAFE L R LA R 24 - O H
BT 1 A P B 7P 2 22 S TR A 1) LA I RE LA B A AL )
e A T Ja 28 L9 it — B 0F e s @i T
SR RBCE A R, SRS R RS 2 B AR R
52 ) s @A S5 b iz HI 9 PCR-DGGE 4 AR H REAE
FENES BT, AEAE — 2 1Y S 0 =y BR P T 7 8 T A
F1 e 3 e 0 P R R 2 H T T 0 A B Y SR
VIR UL B A AR P e R A
BT e B R A A 2 ) R A= 1, Rl A
o B b K B T A R 0 S A R @ B VR A B
Yy J5 AT B 1 G-k A OCHE, DUIRIB L A 45 A
18 e I B AR PR E T REAIL ] 2 B A A e

25 LRIk, AT R I R R KR s 18 TR
REAETE 22 5, A7 SCHR 2 I 9 50 R E 1 1 22 5 A )
i 3 - P 5 o i 2R AT O S A AR Zh RE . 2
FR T 4 BT TS K, AR BIF 50 18 AR X T 2 22 3 T A Y
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36 &

e KA IR AR R IT TR AT . (HAR 1 5E 12, X
oo T8 R AR (9 R 3 A AT R 23 1 T E R B 1Y
A RAN 5T T B, A B T 4 5 I 8, 8 20 85
A

2 % x u
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Analysis of the Differences of Gut Microbiota between Guide Dogs and Eliminated Dogs

DONG Jianyi', XU Yao®, HU Yugqi®, ZHANG Lilong®, LONG Shangqin®,

LI Pengfei’, WANG Jingyu', LI Ming’
(1.Laboratory Animal Center of Dalian Medical University, Dalian 116044 , China)
(2.The Second Hospital of Dalian Medical University , Dalian 116044, China)
(3.College of Basic Medical Sciences, Dalian Medical University, Dalian 116044, China)

Abstract; Objective To explore the differences of gut microbiota between Guide Dogs and Eliminated Dogs, and
analyze the characteristic differential gut microbiota of two groups. Method Fresh feces from 16 Guide Dogs and
10 Eliminated Dogs were collected. On the one hand, according to dogs’ breed and gender, dogs were divided into
Male Labrador retriever Guide Dog ( GD-ML) and Eliminated Dog ( ED-ML), Female Labrador retriever Guide
Dog (GD-FL) and Eliminated Dog ( ED-FL) , Male Golden retriever Guide Dog ( GD-MG) and Eliminated Dog
(ED-MG) .Nine Guide Dogs and 4 Eliminated Dogs randomly selected from all dogs were divided into Guide Dog
(GD) and Eliminated Dog (ED). All dogs were totally divided into 4 matching groups. The genomic DNA was
extracted from the fresh feces. The fingerprints of the gut microbiota were obtained by PCR-DGGE. The differences
were analyzed by relevant software and statistical method. Result The result of cluster analysis showed that GD
and ED, GD-ML and ED-ML, GD-FL, ED-FL and GD-MG were all classified into one class, indicating that there
were differences of gut microbiota between Guide Dogs and Eliminated Dogs. There were also differences in diversity
index, richness index and evenness index between each two paired groups, but the differences were not statistically
significant. The result of differential strip sequencing analysis showed that compared with ED, Megamonas
Sfuniformis YIT 11815 were increased in GD; compared with ED-ML, Succinatimonas hippei YIT 12066,
Lactobacillus vaginalis DSM 5837, Lactobacillus acidophilus NCFM , Faecalibacterium prausnitzii A2-165 were
increased and Collinsella aerofaciens ATCC 25986, Prevotella copri DSM 18205 were decreased in GD-ML;
compared with ED-FL | Ruminococcus gnavus AGR2154 | Fusobacterium russit ATCC 25533 were decreased in GD-
FL; compared with ED-MG, Tropheryma whipplei str. Twist were increased in GD-MG. Conclusion This study
found that there were differences of gut microbiota between Guide Dogs and Eliminated Dogs. Further research on
differential microbiota in the future may help to assist early screening of Guide Dogs.

Key words: Guide Dog; gut microbiota; PCR-DGGE technology



