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Abstract

Objective: The purpose of this study was to analyze the effect of Galactose-1-phosphateuridylyl-
transferase gene knockout on intestinal flora in mice. Methods: The Galt mouse model was con-
structed by CRISPR/Cas9 technology. The composition of gut microbiota in WT group and Galt
group was compared by 16S rRNA gene sequencing. Results: The diversity of intestinal flora de-
creased, and the richness of flora decreased. At the phylum level, the proportion of Firmicutes and
Desulfovibrio in the Galt group decreased, and the proportion of Bacteroidetes and Proteobacteria
increased. At the genus level, the relative abundance of unclassified Photinia and Psychrobacter
was up-regulated in the Galt group, and the relative abundance of Staphylococcus and Desulfovi-
brio was up-regulated in the WT group. Further analysis of KEGG functional differences between
the two groups of mice showed that there were differences in carbohydrate transport and meta-
bolism, energy production and transformation, amino acid transport and metabolism, and repli-
cation in mice. Conclusion: GALT gene knockout affects the richness, composition and function of
intestinal flora in mice.
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1. 5|15

NEFGETACA A AN, ST FEE A AR A dr 2O E . X Se A Y2 i
T J T o 18] s 30 fe e 26 B2, AER BURATISR R e — N 2R AR DRI, RO E A 1] i
WA I R ARG R O RAE YRR, BIEAR . HE . WS ARSI 2] XSRS A
Pl R A B, BT EY . ARG R3] R B R R R R E 4], S 5RT Rk
RGU[5]. FFLBE T LME NGB A E TR IR 2 —, JEI R X AR LS R e e - FLE (W B BE (6]« 7E Quinn
EM Fl THOMSON P FRF 58 45 H 7 ok 2 4 b (0 OB B 458 28 T o] DUR P 2 FUbE iR AT R, P R
BENRITIG, X LL) 0T S RE I (g BEAN R 1 s e A IETVEHI[7] [8]. BRIk, EEHANVAMEAIT
RHEIX A AR AR, WT4E BB e 5P, SR, bR, RFBIR 7E 1 AR RS A
RO, WTRESEHIEATE, WS, IRIKFIIERS R[], BRIk Ah, UM MOAE & 3 0 ZUE
FERG IR IR, B IR NAT AT 52 AR 8. T B PR = Bl 5 4 0 - FUNE-L- TR R IR F i
Mg (GALT)BUXBEE A, S BOUCE IR H AU - 2L [10]

N T RS GALT JERAZ I BURHLEE, RIEHMAN K %5 A\ DIBERE X 5, R I Galt 5 R ) 5848 FA
T GALT Fi% f[11]. BEEWF SRR, LESLIE N D S5 7 Galt il /s AR, @l 4w/ R 70 b
TR RO R G IR, BRI AN B AT G 5540 1 A (R BE 1 41 4 [ 12] o FRAT st
CRISPR/Cas9 Hi R It Galt 3K gwiE /N RARAY, FIH 16S rRNA I FFHEAR 747/ BRTE Galt 2 [K 4w
AR AE 1 R BRSO N X R IE AE M2, AR TE Galt JE IR E0m L S 58T BT 7T
RN T ]

DOI: 10.12677/hjmce.2024.122019 167 i


https://doi.org/10.12677/hjmce.2024.122019
http://creativecommons.org/licenses/by/4.0/

2. M55 %
2.1 M8

10 X SPF (Specific Pathogen Free)Z; C57BL/6J, 5 HEFAERI/NE, 5 X Galt LR 4w 4441/, IF
W AT THAARE 2 R EF S EMERZEY LR E, LR EERN 23°C~24C, BEN
40%~60%, FNPNSLe E AR ICIEAN BRI K &8 12 h, JEREIE Y F 8 M AR b 20 4, BEREEN
i b 20 MAEF F 8 fil. ASLE i@zt #, 95 A GLMC201803033.

22. EWAHE

2.2.1.16S rRNA IFE S 47

A WT Al Galt ZEH g & /NS 5 R, RE/INRIEE, REMNEES R ERME A, 54
FERIATIEE T EP B, —80°CH¥AR: sl KAMUBUNREH, e MREE, S E, 80T
TRAT o AN /IN BRSS5 BURY A 22 o o Bl FH R RE4K,  EG i5 4. A8 Hh RIS B A RIEAT 165
P57 o

2.2.2. yHE S

B H A YIRBEATE Ll 36T a-Z FEME4HT, AFHE Shannon FE £ Hi 261 OTUs FikehZk, M=
TYIMEE . KHEAARHT(PCoA)FFE R & 2 48 R (NMDS)3E 4T B4 73 A0 AL ) B-Z2 BEE 44T
I T FIREAR BV A R ZE 57, FR 7 BEAS TR ) 22 S IR B o SR FH 24 3400 30 49 B 380 18 (L EEFSe) 43 BT
AT B K2 5% . AR PICRUSE 8470 T kA= hee 2 R .
3. R
3.1. GALT _IT/NBEIAEMEY o- ZSHMM p- M S
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Figure 1. Analysis of intestinal microbial diversity

1. BEMEDSHMED

MHBBLE 2 B, Fra RE S I P78 o5 I TE 99% LA b, AR il 2R eI A, T W RE B A oK
A RGN E], Bl B SE RS (B 1(A)). 1%4% Shannon FEE TN o-ZREVE, SR ERY)
FEEELEEEZE R 1(B). @it E AR HT(Principal Coordinates Analysis, PCoA)MIHEE &L 4R
J& (Non-Metric Multidimensional Scaling, NMDS) 73 #7/)s B Iz 1B A1) -2 FE1% . PCoA 25 R Ex WT 41
1 Galt 5 K gm0 70 55— EALPR(PCL) AT L A A 140 2, F H Galt =N 4miH MBS S WT 4
Ay ES, R/NRIGIE BRI RA T BN (E 1(C). 7E NMDS 434 R stress =
0.083 < 0.1, AXKIGHIRKIREF, Galt HEGwmiEAIN WT HRFRAEAR RO, B%EPIE NMDS
Bl R — X35k, Galt 2[RI ZwfH 4 A WT 2H AR PR B R0, BB REAR A MR a2 7 K TN £ 57,
WAL VR 2H AT AR B 22 (K 1(D)).
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3.2. HEERARSELR

SKHH 16S rRNA H: PRI 7 H2 AR /N B i s i S L 455 1778 A~ OTUs, 4% 11 17 15 40 41 H 81 #}
167 J& 303 Flt. nBEIfrs, WT M1 Galt 5 X445 4H 73 70 & A7 1) OUT £t Jy 1190 A1 1291, WT Al Galt
K] G 4 2EL 23 A IO R BCE  266 AT 254, LA L AT A, Galt FE DR gwEs6 N 1/ S IE ik
FIERE, FIRBRAR T /N R E AR 2 REE, OTU BB T 8.49%, Yt FEE T 4.51% (& 2(A)).

FENIAKF B, WTL Galt J R 241 PR 25 0] hoAE 6 =F B de i) 10 NRBE T, Horbg 4 ANHTE T4
N EFAEZE R, JEEER T (Firmicutes). L4 ] (Bacteroidota) /& PiZH LA I A 1T JBEEE I IMERN
E—RAET, 75 WT AR 32 69.84%, 7E Galt & R gwf 41 BRI H] 45.1% . KT BT I7E AR
TARIBEETT, 5 WT 4UAHEL, £ Galt HE R g4 H ARG E B2 H 15.824% b1 % 37.672%. AZTE 1R 1]
(Proteobacteria) 7E Galt 2[5 2 %8 41 o (A XS = 5508 13.175%, WT A FEKE] 1.82%. BiamolpEl]
(Desulfobacteria) WT 41+ AR XS 3N 5.42%, 1 Galt 3[R w841 K E] 0.36%. EJEAKF E, WT.
Galt JE PR 8 9 4L AR G =F B f i Y 10 NH B &, ool 4 DNHE B AR F AR ZE =, R
A AR} & (unclassified genus of the family Muribaculaceae)fE galt-Het 21+ ({ A% =y 31.78%, e WT
41 b A 5] 10.78% . 71 %) BK I & (Staphylococcus) 7 WT 2H d ) AR % 32 4 25.50%, Galt Ji PRl 4 48 2H 14X
i 3.55%. &4 #T 1 J& (Psychrobacter) 7E Galt & [K 9w 5 2H A AR 0 =2 52 0 13.03%, WT ZH H 41K 31 0.05%.
Jii 6% 51 & (Desulfovibrio) 78 WT ZH i (AT F-FE N 5.18%, Galt FE [K g 41 1 B AICH) 0.31%. X gt R
Ui B Galt B[R 42> 5 80 B E AR Y 4 RS # R A AR AL

C ity barplot
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Figure 2. The bacterial composition of WT group and Galt group
[El 2. WT £H#0 Galt ZE4miLHEEF LA
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3.3. MIFhER D

Linear Discriminant Analysis Effect Size (LEfSe) 74t 1] LAXSFE S 7EAN [F] 40 /K N T Le AL, R 2kt
FIH 53 BT (LDA)RAF AN PR =F B 2m 22 5 (¥) LDA (B, TR 2 X 4 S A R AR A 1) B Z B R R
PRI 45 R : P <0.05, LDA > 3.0 Jifiizs AN 7] J& 5 2L /N B T8 Hh 1) 22 S bR, AEAN TR AR 43 28 KF (11T
M. H. BB B AT 40 BRERE A B ENZR . WT b EEERERA: EREE 1 &5k
i &l (Staphylococcaceae). ¥k £ (Enterococcaceae). Anaeroplasma. 5% ER £} (Streptococcaceae) Flji £k
B [ (Actinomycetota) 1) F} FL B4 B (Coriobacteriia); F A 8Bk 0] LS 5 AWK &) . RIEIR
FRE B A 3B S A ARG B, BRI KA &, Wi A, M, oA LRI AR
PV, TAERE RS S AR R G RIERRAAR R M 4k R A ARG 3, & SRR
172, B AN EILRR, S 5EERE . MRS SRR DR A A 2. I E BRI R AR
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Figure 3. Analysis of species difference of intestinal flora

3. EERMMER SN

3.4. THEETHM 5 #fr

B3t PICRUSt2 (http://huttenhower.sph.harvard.edu/galaxy)# % OTU 2 AT IH— L AL FE, 24
KEGG i % #4 &

E—J0@E b, VIFhDIReReSs B on, WAL BRI VR T R . 8RS BAR R, H A
T2 MBS BALE . NN AR RS 6 FhoreAChE s . Galt LAY T WT 4, S IRE#HH —
EREFER TR, Horh, fEEME(E BACER AP RS A AU J7 I D e~ M LU i, R BH Galt k(K 2w
BN TN A BE RE TR, DA RE 2 DNA B2 FIRAL, 38 0 28 e 55 90 1) XU

TRIEER A IR BoR Galt 4L WT AR 2451 Hu 2y, s A, s iBATIRSOM . 1%
Jeldi: JREEME. R RRERM. MRS, HEMARS. MR RG. ARG, KBS EA TR
kT, R Galt FEDE GRS BRORTJAE A% B S0 1 AU KU O, [EII /N B B EHAAAEXT T galt
BRI, OO TR SR AR . YRR ) U TH B R AR T IR N B AT

RN =G0 3R 47 9 2L 1) TR R 22 e D e UL A B, Galt ZELAHDGT WT ZELAE AN [R] R B8 b (R S A=
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4. g

25 B U IRE A2 — b VR B0 108 Je R B M A0, H P UBE-1-p JREF L RS B (GALT) ™ EL i
Z 51k, GALT ZFFLWECH Leloir i b RIFE[13]. 7E1EH MR BHNG s, BN G &0k
FUME, 2 FUELE 2 FUM B (Galactokinase 1, GALKL)YE I F# 1k - FLbE-1-15ER, 1T GALT Bk 2 F)
FH 24 U 1- W R 7 2 A A - 1- W R 2 SIS, 2 GALT B 3 i 2 S 300 UM 1- Wl R S R 7 72 4 2
FUBEMLAE[14] [15]. FE AR B TP R B A TR A, A hle BRER . AT T[16], JEAE
B 1 T2 R RS 8 R A FH o AR B 2R S, PR e R RER SRS =4, Blan, FLERE @
RIEER LR, IXTE &SR BENERYY . )Rz 168 R rp 3E % BE[17]. A H TS5 Ak
WV 2 BB AR S B[ 18] FLBEARU 5785 1T B8 2 52 0 S BE T | I ANHOURT B8 1 H B2 E 0 RO 2EL R, AT 52
GIRZNIREIEYE

TEARWEFH, FIH CRISPR/Cas9 $E /N Galt JE[K, MIhiE Galt LR/ MR o-ZFEMER -
ZHREME T R BN Galt ZER g 0% T /N RUE WAL RS, /N E R 2 FEERRS, FE L
F+. 1F Daniel Bello-Gil 5 A 7L, 3BT % GALT mitfk /N i 16S Wl 243 b1 R B 1% GALT Rl /N B4
P B A R EARAL[19]. AR RS HAL, 5 WT /ANEAELL, Pdpi = Bk . did
YIFh AL AR 2 5 0 M, Galt 2 R R 4R ZUAR G T WT 4117008 BT A B 1 | RN B A A 1] 3 R %,
AT T IR TE B T TR B BT JERER ) E 22 22 [RPH A0 R, v DA R 2 Bk &4 20
FUIR W R SE Me  A i is SR A BE R YR[20] [21] FEARINGE TR T kiR A, — ks oRem, X0k
HI 55 BRI i T 5 B, X P RE 2 A A TE b R A i R R e T R [22] o T B IR SRR — 8 IRAR
YEFI[23] [24]. BTEW T TR AEFIAE B ThRe M FE S 4%, et B =R IR, e Rt ER 2R HE
HEVEH[25], IR, BIAFE OB A BOR N E LA, R ARG SR 2 EMA R, R
it AEPESEARI SR G AE R ELEI[26] [27]. BHIORETM 04, v LAASH Galt HEPH 4iE 45/ B AR &
GuIhfe bR, FO/NRBoKAG G s AR, seE AR AL, RIS AR DL &
MBI S IR A T %, G T AR B R B S FRARAEN 7 T e ma e K o W i 45 S o GALT
R 2= R /N BRI AR I A SR 2 AR, b S EUN R G E A T REE .
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