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[ Abstract] Objective We examined the inclusion ratio of SMN2 exon 7 in different tissues from SMA mice and
screened related splicing factors. Methods Ratios of SMN2 exon 7 inclusion in neural and non-neural tissues were
analyzed by RT-PCR and non-denaturing PAGE electrophoresis. The expression levels of splicing factors in the brain,
spinal cord, and non-neural tissues were analyzed by QPCR. Results The inclusion ratio of SMN2 exon 7 in brain and
spinal cord tissues was significantly higher than that in non-neural tissues. The QPCR screening result showed that the
expression of Noval/2 was significantly higher in the brain and spinal cord than in most non-neural tissues. The difference
analysis showed that the mRNA levels of Srsf7/9 and Nova2 in the spinal cord of SMA type | mice were significantly higher
than those in control mice. Conclusions The high expression of Srsf7/9 and Noval/2 is positively correlated with
significant increases in the inclusion ratio of SMN2 exon 7 in neural tissues, indicating that SRSF7/9 and NOVA1/2 may
be involved in the splicing regulation of SMN2.
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HBEME L ZE SR 4E (spinal muscular atrophy, SMA)
iz s 4 o4 £ 1 (survival of motor neuronl ,
SMN1) PR AL B 5 2, SMNT K 2t SMN 25
FL T2 RIE TR BN, 38 s 4047 1%
FRhis o BARAK -1 28 11 5 SO B8 11 A s sh
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Exon 7( +) transcript
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A R AEA A AT 22351 (RQ {H) ., 7E gene bank
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TR 2 AR A AR E A, 35
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AR E BT A 1 FTR ARSI T
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Table 1 Primer sequences

HH IERGIY(5'—3")

Gene

Forward primer

K514 (5'—3")

Reverse primer

mGapdh CCGTAGACAAAATGGTGAAGGT
mHnrnpk AGAAGAAACCTTCCCCAACACC
mHnrnpl AGTGGAAGCTGACCTTGTGGAAG
mHnrnpll AGCTGACCTTGTGGAGGCAC
mHnrnpu AGTCTCCTCAGCCACCTGTTG
mHnrnpd ATCGACGCCAGTAAGAACGAG
mHnrnph3 TGCCATTTGGTTGCAGCAAAG
mHnrnpm ACCTTTTGATGTGAAATGGCAGTC
mHnrnph2 AGCCGTTTGAGGGAAGAAGAAG
mHnrnpf TCGGGTGGAGTTTGAGTTCGTAAG
mSrsf10 ACGTCTCTGTTCGTCAGGAACG
mSrsf1 TTCGCCTTCGTTGAGTTCGAG
mSrpk1 TCTAGGGTCTGACGATGACGAG
mSrsf3 ATTTGAGGATCCCCGAGATGC
mSrsf6 TGCCGTGTACGAGCTCAACAG
mSrsf2 AGCCCACCCAAGTCTCCAGAAG
mSrsf4 ATCCTGGAGGTGGATCTGAAG
mSrsf5 ACTCAGAGAGCGCAGTTGATTTG
mSrsf7 ATTCCAAGCTAGAGCCGAGTAC
mSrsf9 AGATCGAGCTCAAGAACCGG
mNoval ACTGGAGCCACTATCAAGCTG
mNova2 AGACAGGAGCCACCATCAAG

CGTGAGTGGAGTCATACTGGAA
TGCGCAATTCAACCATCTCATC
AGCACGTCTTCAAACTCTACCAG
AGGCACATCTGCAGCAAATG
AGCACTCAGACGGTCTCTCG
TGTGGTGTCCCAGCTAAGG
AGGCCTCCCCTGTGCTTC
AGAGCTCCACGTATGTTACCTC
ACCCTGTTAGAGTTTCTTCCAGG
ACCACCACAGATGCCTTCTG
ACCATAACGACCAAATTCCCG
CGGTAGCCGTCGTAGTCGTAG
AGTGTCCCCAGCCCAATTTTC
TCTTTTCACCATTCGACAGTTCC
AGTTCTCCGACTGCTGTATCC
ATGGACCGATGGACTGAGTTTG
ACACAGGTCTTTGCCGTTCAG
TCTCCCTCGCTGCTGGATTTAG
ACTCTCCTTTACCAGCACCAG
ACACTGGCCATAATCGTAACCG
ATCCATGAACTGCGTTCAGCG
AAGCTGTGGACAGCATTCAAG
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[FZH b S0 BN R b, A B 2 5, o
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EE 82

WAL L NOVA By 2 R 1L R 7E A J5 4 4
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SR NG EEEA SR DO PN 2 SN T B P8 - S o
o S ER/NRAR EE  7E SMA T BN, Nova2 1E
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Note. A, Non-denaturing PAGE electrophoresis showing the
inclusion ratio of SMN2 exon 7 in central and peripheral tissues. B,
Bar chart showing the inclusion ratio of SMN2 exon 7 based on gray
level statistics. Compared with the liver, * P < 0.05, " P < 0.01.
Figure 1 The inclusion ratio of SMN2 exon 7 in brain and
spinal cord tissues was significantly higher than
that in liver, kidney, and muscle tissue from SMA

type I mice at postnatal day 4
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1A B.C:SMA T RIS IE/NURRIZLZL A Hurnpk . Hnrnpl  Hnrmpll . Hnrnpu Hnrmpd . Hnrnph3  Hnrnpm  Hnrnpf . Hnrph2 35 H 3635 19 QPCR 43
WrgE R, D E F:SMA T BU/NRRFIZHE A Hnrnpk  Hnmpl , Hurnpll Hnrnpu  Hnrnpd . Hnrmph3  Hnrnpm , Hurnpf Hnrph?2. 528 23X (8 QPCR 43
e, S5O0MA8itE, © P<0.05, ™ P<0. 01, %t AL KKK TR 1,
B 2 HNRNP 5542 75 G B AR5 4 KA SMA T B FnRd JE/IN BRI T R il '
LA A i B9 mRNA 7KF
Note. A, B, and C, QPCR analysis results of Hnrnpk, Hnrnpl, Hnrnpll, Hnrnpu, Hurpd, Hnrnph3, Hurpm, Hurmpf, and Hurmph2 gene
expression in different tissues from SMA type I control mice at postnatal day 4. D, E, and F, QPCR analysis results of Hnrnpk, Hurnpl, Hnrpll,
Hurnpu, Hunpd, Hurmph3, Hurnpm, Humpf, and Hnrnph2 gene expression in different tissues from SMA type I mice at postnatal day 4. Compared
with the heart, * P < 0.05, " P < 0.01. The mRNA level of the control group was 1.
Figure 2 mRNA expression levels of HNRNPs in the heart, liver, spleen, lung, kidney, muscle, brain,
and spinal cord of type I and control SMA mice at postnatal day 4
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H:A B .C.D:SMA T #IXFRE/NRUREIZLZUH Srsf10  Srsf1  Srpk1 (Srsf3 Srsf6 Srsf2  Srsfd SrsfS SrsfT Srsf9 3K FKIKMH QPCR 43-H145 7 E F
G H:SMA [ BUNSAIFE AL Srsf10 Srsf1 (Srpk1 Srsf3 Srsf6 Srsf2 Srsf4 Srsf5 SrsfT . Srsf9 FH KM QPCR AT 45 2R . SN ELT 21
FA, * P<0.05, ™ P<0. 01, % HRLL KKK FH 1,

B3 SRR TEREIGEAE LGS 4 K SMA T BURU BR/NELUR.C JIT M i B ULPY KBTS A6 P (19 mRNA K-
Note. A, B, C, and D, QPCR analysis results of Srsf10, Srsf1, Srpkl, Srsf3, Srsf6, Srsf2, Srsf4, Srsf5, Srsf1, and Srsf9 gene expression in
different tissues from SMA type I control mice at postnatal day 4. E, F, G, and H, QPCR analysis results of Srsf10, Srsf1, Srpkl, Srsf3, Srsf6,
Srsf2, Srsf4, Srsf5, Srsf7, and Srsf9 gene expression in different tissues from SMA type I mice at postnatal day 4. Compared with the heart, * P <
0.05, ™ P < 0.01. The mRNA level of the control group was 1.

Figure 3 mRNA expression levels of SRs in the heart, liver, spleen, lung, kidney, muscle, brain,

and spinal cord from type I and control SMA mice at postnatal day 4
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HEMRRIER (/0D

mRNA levels normalized to heart

FEFAARRIEE (/O

mRNA levels normalized to heart

TE:A:SMA T AR BN RIZH U Noval \Nova2 FEFIZRIEHY QPCR 3 M4 R s B SMA 1 BU/N AR RIH 2T Noval \ Nova2 J H 335 1Y
QPCR S 4R . SAHRLO MR SLLES, * P<0.05, ™ P<0. 01, X IRLH FRIKAKTH 1,

Bl 4 NOVA By FERGGAE 1 ARG 50 4 KA SMA DEUVRIXT NG CoIE JH ML i B LIRS R A B 9 mRNA /K
Note. A, QPCR analysis results of Noval and Nova2 gene expression in different tissues from SMA type I control mice at postnatal day 4. B, QPCR
analysis results of Noval and Nova2 gene expression in different tissues from SMA type I mice at postnatal day 4. Compared with the heart, * P <
0.05, " P < 0.01. The mRNA level of the control group was 1.

Figure 4 mRNA expression levels of NOVAs in the heart, liver, spleen, lung, kidney, muscle, brain,
and spinal cord from type I and control SMA mice at postnatal day 4
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Figure 5 Comparison of differences in HNRNP mRNA levels in the heart, liver, spleen, lung, kidney, muscle,
brain, and spinal cord from type I and control SMA mice at postnatal day 4
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Figure 6 Comparison of differences in SRs mRNA levels in the heart, liver, spleen, lung, kidney,

muscle, brain, and spinal cord from type | and control SMA mice at postnatal day 4
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control SMA mice at postnatal day 4
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