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Construction of myeloid specific nuclear factor IB conditional gene knockout mice and its intestinal inflammation manifestation
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[ Abstract | Objective To investigate the relationship between the expression of nuclear factor IB (NFIB) in
myeloid cells and intestinal inflammation by constructing NF/B conditional gene knockout (cKO) mice. Methods Human
Protein Atlas database, Genotype-Tissue Expression database, and FANTOMS database were used to investigate the
expression of NFIB in inflammatory cells. NFIB-floxed mice were constructed using CRISPR/Cas9 technology and hybridized
with LyZ2-Cre transgenic mice. Myeloid specific NFIB ¢cKO mice (NFIB""Lyz2-Cre) were obtained by self-crossing the
progeny. After the genotype identification of mice by agarose gel electrophoresis, 4 NFIB ¢cKO mice of C57BL/6N strain
were selected as experimental group, and 4 non-cKO mice were selected as control group. Both groups were induced with
2.5% dextran sulfate sodium salt (DSS) under the same condition to establish a chronic colitis model, and the severity of colitis
was evaluated by clinical manifestations and histopathology. Results Analysis showed that NFIB was expressed in both
myeloid granulocytes and monocytes, and the highest expression was found in neutrophils. NF/B cKO mice were successfully
constructed using CRISPR/Cas9 technology and Cre-loxP system. DSS-induced enteritis NF/B ¢cKO mice developed diarrhea,
gross blood stools, reduced activity, and weight loss in a short time. The gross examination of the intestines showed that the
colon of the NFIB cKO mice was significantly shorter than that of the non-cKO mice ([ 8.2340.35] cm vs[10.30£0.36 ] cm,
P<C0.01). Intestinal H-E staining showed changes in mucosal glandular structure and connective tissue hyperplasia with extensive
inflammatory cell infiltration in NF/B cKO mice. The histological score of NFIB cKO mice was significantly higher than that
of non-cKO mice (4.25%£0.50 vs 0.50%0.58, P<<0.01). Intestinal immunohistochemical staining showed that more CD11b
positive cells were recruited in NF/B cKO mice than non-cKO mice. Conclusion Myeloid specific NF/B cKO mice have been
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successfully constructed, and NFIB in myeloid cells can reduce infiltration of immune cells (granulocytes or/and monocytes) to

inhibit intestinal inflammation.

[ Key words | conditional gene knockout; nuclear factor IB; intestinal inflammation; myeloid cells; animal models
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Fig1 Schematic diagram of gene targeting strategy design and breeding plan of mice

A: NFIB cKO gene targeting strategy; B: NFIB-floxed chimeric mouse breeding program. FO is the initial generation of targeted cKO

mice, F1 (41, 42, 43) is the first generation of positive NFIB-floxed chimeric mice. KO: Knockout; UTR: Untranslated region; loxP:
Locus of X-over in P1; cKO: Conditional gene knockout; WT: Wild-type; NFIB: Nuclear factor 1B.
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kb 41 4243 MWT Water kb 41 4243 MWT Water

Targeted allele F1  F3 F2 F4

L

«~~Homology arm  Exon UTR 4 loxP site cKO region A

5" arm loxP loxP 3"arm
GCTCTTTGTGCCCCCAGCAGCCTCTTGCTGAGAGCATGCTCCAAAGATAACTTCGTATAGCATACATTATACGAAGTTAT ATAACTTCGTATAGCATACATTATACGAAGTTATCCGGCCCATGTTTACAGTCCTCGATAAAGAGTGCTGCAAATGTGGC

B2 EESEREEI NFIB-flox #:5 /N PCR. IFEESER
Fig2 Genotyping strategy, PCR and sequencing identification results of NFIB-floxed chimeric mice

A: Schematic diagram of genotyping strategy. B, C: PCR identification results for F1 mice (41, 42, 43) from the first-generation
breeding showed positive results with both PCR primers 1 (B, 4.2 kb) and PCR primers 2 (C, 4.4 kb). D: Sequencing results. Taking
mouse ID 41 as an example, 5’ primers (F3) and 3’ primers (F4) were used for sequencing. The detection results showed that the
loxP site with 34 bp was inserted correctly, and the loxP site was displayed in red. NFIB: Nuclear factor IB; PCR: Polymerase chain
reaction; UTR: Untranslated region; loxP: Locus of X-over in P1; cKO: Conditional gene knockout; M: Marker; WT: Wild-type;

Water: Water blank control, no DNA template was added.

Targeted allele

WT 41 42 43 kb WT 41 42 43 kb

~Homology arm = Exon = UTR 4 loxPsite — cKO region A %84
8.84 e
- 532 - : 6
WT allele . .
Case9 targeting region

5 v v A/I I 3’

- Y. C D
A1
1 f 2 2 B

B3 JEFE PCR. DNA ENERERIZITRIEELR
Fig3 Short-fragment PCR, DNA imprinting strategy design and identification results
A: Schematic diagram of short fragment PCR strategy. B: Schematic diagram of DNA imprinting strategy, marked in red as probe.
C, D: DNA imprint results, mice No. 41, 42 and 43 all showed positive results at the 5’ probe (C) expected fragment (5.32 kb) and 3’
probe (D) expected fragment (3.66 kb), while WT mice only showed positive results at the expected fragment (8.84 kb), confirming
the correct gene targeting in 3 F1 animals. PCR: Polymerase chain reaction; UTR: Untranslated region; loxP: Locus of X-over in P1;

cKO: Conditional gene knockout; WT: Wild-type; AfI 1l : Af11I restriction endonuclease.
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x1 ALHFRUEEESE PCR 3| RIBRF=H&TH KN
Tab 1 Tissue specific genotyping PCR primers and corresponding product length

Primer Sequence (5-3") Product length

Flox F TGTTTCAGTGTTGGAATGTTGGACG flox/flox = 263 bp; flox/wt = 263/191 bp; wt/wt = 191 bp
Flox R GGTGGCACAGAAACACAAAGCATG

Cre F CATATTGGCAGAACGAAAACGC Cre amplicon=413 bp

Cre R CCTGTTTCACTATCCAGGTTACGG

cKOR ATCCTGACATGCTGGTTTGAAGA cKO=2 336 bp/263 bp; KO=322 bp

F: Forward primer; R: Reverse primer; flox: Flanked by loxP; wt: Wild-type; Cre: Cyclization recombination enzyme; cKO:

Conditional gene knockout; KO: Knockout.

bp 6 7 1516 18 MWTNC28293031323436 MWTNC

!.A

bp 6 7 151618 MWTNC 282930 31323436 MWTNC

!B

Bl 4 NFIB cKO /MR PCR £EEER
Fig4 PCR identification results of NFIB ¢KO mice
A: PCR results showed that the successfully constructed mice No. 6, 15, 28 and 34 contained homozygous of flox sequence (263 bp).
B: PCR results showed that Cre (413 bp) was expressed in the successfully constructed mice, No. 6 mouse were Cre homozygous,
and No. 15 and 28 mice were Cre heterozygous. NFIB: Nuclear factor IB; cKO: Conditional gene knockout; PCR: Polymerase chain

reaction; M: Marker; WT: Wild-type; NC: Negative control; Cre: Cyclization recombination enzyme.

2.3 B A tm e P 3L NFIB 4& %5 47 %) DSS i $ 9
MpiE X% ¥ NFIB-flox /ML 5 Lyz2-Cre /Nl 2458
JG, JEARAZE . BEREREE VKSR (18 5) R,

5k 77, 72, 63 F1 20 fI/NECH NFIB cKO /M,

FLH AR NFIB"'Cre, Y4ASLER4L; 45N 80, 24
B /N BRI PR RS NFIB™, 46550 74 1051 /N ER
FEREN Cre, 250 65 /N R R 16 Ay B3 A
AN R

bp M 172024 51 636572 74 77 80 bp

M 172024 51 636572 74 77 80

loxP (263 bp) 300 —|

—Lyz2-Cre (413 bp)
200 —

E5 BRI REIKEESR
Fig5 Identification of breeding mice
The results by gel electrophoresis showed that the genotypes of mice No. 77, 72, 63 and 20 were NFIB""Cre (experimental group),

mice No. 80 and 24 were NFIB"" (control group), mice No. 51 and 74 were Cre (control group), and mouse No. 65 were wild-type

(control group). M: Marker.

i 2.5% DSS i 18 45 %2, 55 8 KL
WP/ I IR fE . EYS . WEEhE,
ER AN TR . REZE HR MR, (K&

ARkl 26 R BB 4H 63 5 NFIB cKO /)N B 5 )ik
R IEA 51 SRR (6) .
DSS i & 55 42 K, /N AL E R BRICE
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NFIB cKO (No.63 mouse) Control (No.51 mouse)
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o
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-e- Control (No.51 mouse)

o
L
T

-0 NFIB cKO (No.63 mouse)

Change of body weight/%
=
>

7 14 21 28 35 42
Time/d

6 DSS FSHEMLEHmR/NRIEET/L
Fig 6 Weight change curve of mice with chronic colitis
induced by DSS
Body weight data were recorded at an interval of 7 d, and 2 matched

(=]

mice (No. 63 and 51) were randomly selected to obtain the body
weight change curves at various time points by using the current
body weight/original body weight. DSS: Dextran sulfate sodium
salt; NFIB: Nuclear factor IB; cKO: Conditional gene knockout.
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Fig7 H-E and IHC staining results of DSS induced chronic enteritis mice

A: H-E staining of colon “Swiss roll”. B: H-E staining of colon tissue of ¢cKO mice showed extensive infiltration of inflammatory

cells in submucosa (arrows), and abnormal and residual glandular structures could be observed after magnification (arrows). Control

mice had no significant histopathological changes (arrows). C: IHC staining for surface markers of mouse myeloid cells showed that

CDl11b positive cells were more significantly enriched in ¢cKO mice than in control mice. DSS: Dextran sulfate sodium salt; H-E:

Hematoxylin-eosin; IHC: Immunohistochemical; NFIB: Nuclear factor 1B; cKO: Conditional gene knockout.
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