Post-transcriptional Regulation of Complement
Component C4 in C4-low Producing Mouse
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Fig.1. Northern blot analysis of total RNAs isolated from the livers of B10
(C4" and B10.BR (C4) mice. Twenty-two micrograms (lane 1), 8x g (lane 2),
and 24 g (lane 3) of total RNAs isolated from B10 (C4" and B10.BR (C4)
mouse livers were processed for Northern blotting. The filter was hybridized
successively with C4 cDNA probe (left) and serum albumin ¢DNA probe
(right). Migration distances of 285 and 18S ribosomal RNAs were indicated.
Note that hybridization with C4 probe of 24 g B10 RNA is stronger than that

of 224 g B10.BR RNA.
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Fig. 2. Nuclear transcription assay for the C4
gene of Bl10 (C4" and B10.BR (C4) mice.
Nuclear transcription (run-on) assay with
“p.labelled RNA isolated from nuclei of the
livers of B10 (C4" (left) and B10.BR (C4) mice
(right) were performed. *P-labelled RNAs
(10%dpm) were hybridized to nitrocellulose
filters that carried the following immobilized
plasmid DNAs: 10u g of C4-cDNA (C4), 10u g
of C3-cDNA (C3) (internal control), and 10u g
of pBR 322 plasmid DNA (pBR) (negatiave
control).
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bp) @70 - 4 EREXER STV (Be6). -
o— 7 OHIBRERME Y, EEETIOALTME A
ETHES N T % FM® W7, DBA/ 1 (k&%

c4
(hg) 10 5

o
total [ C4a
RNA |
C4
tRNA
Albumin
(Mg) 10 5
h
nuclear [C4l o
RNA ca
h
total ’: C4I
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Fig. 3.

livers of C4* and C4' mice.

T—=2F) BEDERFR7 7 A 58517 CicDNA
DERE=BLI. felfro—> 7238 200bp @ =
== 7 RBHEETIHBFEAINT L2 2 EhK & 2R
RTHo7 (7).
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Dot blot analysis of total RNA and nuclear RNA isolated from the
Total RNA and nuclear RNA were purified from

fresh liver (total RNA) and isolated liver nuclei (nuclear RNA) by the

guanidine isothiocyanate method™.

To minimize the contamination of

cytoplasmic RNA, liver nuclei were prepared by centrifugation on the 2.0M

sucrose cushion.

probe (lower panel).

Various amounts of total RNA, nuclear RNA and tRNA
(negative control) were spotted on nitro-cellulose filter.
hybridized with C4 ¢cDNA probe (upper
was washed off, reused for hybridizati

The same filter was
panel) and, after the C4 cDNA probe
on with mouse serum albumin ¢cDNA
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Fig. 4. Determination of the stability of C4 mRNA in hepatocyte primary

culture of B10 (C4"% and B10.BR (C4) mouse strains. (A) Total RNAs were
isolated from Act D-treated hepatocytes of C4-high (B10) and C4-low (B10.BR)
strains and processed for Northern blotting. Five micrograms RNA from B10
and 104 g RNA from B10.BR were used for the electrophoresis.  Arabic
numerals indicate the length of time (hour) of Act D treatment. The filter was
hybridized with C4 cDNA probe and serum albumin cDNA probe. Migration
distances of 285 and 18S ribosomal RNAs were indicated. The C4 RNA was
shown as two bands because of the displacement by abundant 28S ribosomal
RNA present in the RNA preparatons. (B) Semi-logarithmic plot of residual
C4 mRNA and serum albumin after Act D treatment. The RNAs were
quantitated by densitometric scanning of autoradiogram shown in Fig.4A and
the relative amounts of mRNAs were plotted against time after Act D
inhibition. Closed circles connected with a dashed line indicate RNAs from
B10 hepatocytes and closed triangles connected with a solid line indicate RNAs
from B10.BR hepatocytes.
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ool ERIFBOKA RNA o C4 KR
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i, 2EUATHh-T:. ChoORE»S, v R M
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WIZETCDOTIRE L, BERORSOR TR 2

FATHZ CeBPES I o7, w7 R C4 DEEE
&, EERBE»S 57 LK 400bp OERIC & > T
REEN T3 ZEMPES TV 39959 Bl BR
POOEELT: CABEFDS FHREROESEE
C4d BERD FM v v 20D C4 BEFICHERTHRLT
BHEZWIENbh-2THO?, AHEORR L

Pro C4 f— A ; x , A
cl.a 317 F44 S
FF 7 A
cl.7 ¥ v v i
1 T
a Hindl T BamHi 4 Pstl
Yprwil T aal v EcoRt
1Kb
Fig. 5. Restriction map of C4 cDNA clones isolated from the cDNA library of

B10.BR mouse liver. Clone 4 (Cl.4) is the longest C4 cDNA clone isolated from
the liver cDNA library with the insert of 3.4kb. Clone7 (Cl.7) was the longest
C4 cDNA clone isolated from the extension ¢cDNA library. The 3’ end region
(0.8kb) of CL7 completely overlapped with the 5’ end region of Cl4 as shown
by restriction mapping and by nucleotide sequence determination. Double-head
arrow spanning Pvull and EcoRI sites indicates the region of inserted
nucleotide sequence shown in Fig.7. In the upper part of the figure is shown
the subunit structure of the precursor from of C4 (pro-C4).

=_ =_ E = - _ = __ _-_- =
SO B I I I R I N YA
- ' : :
cl.a ' 4
k | —
cl.7
f————e
1kb
Fig.6. DNA sequencing strategy for the nucleotide sequences of clone 4 and

clone 7. Sequence determination was carried out using enzyme sites indicated.
Arrows indicate the direction and length of DNA sequences determined by the

dideoxy chain termination method.
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Pvu II
CAGCTGGCTCCCTCGTTCTACTTTGTGGCTTACTTCTATCACCAAGGACACCCGGTGGCC

AACTCTCTGCTCATCAACATCCAATCCAGGGACTGTGAGGGCAAGGTCCTGAGTTCAATT
_____________________________________________ kkkkkhhkkhhhxhk

_____________________________________________ kokkokok ok ok okkkokkkokok
T e ————— e kkhkhkhkhkhhkkkkdk

CCCAGCAACACATGGTGGCTCACAACCATCCCTAACAAGATCTGGCGCCCTCTTCTGGAG
P r kR kR Ak kKK xRk kA AR R Rk kA Rk Rk K Rk R Rk kK Rk Rk kkek ek

************************************************************
**********************************************'k*************

TGTCTGAAGACAGCTACAGTGTACTTACATATAATAAATAAATAAATCTTTTAAAAAAAA
************************************************************

************************************************************
**'k***************************‘k*‘k***************************

AAAAAAAAAAAAACAGAGGAGGACAGGATGACTGGTTTAGCCACTGAGTGTGCATGGGGC
Rk kK Kk kR AR Rk kA kKRR kK kR R kR R Rk ok kR R Rk kKR ok Rk ke

******************************‘k*********‘k***k***************
******‘k***************************************‘k*********‘k***

Kk H KK o (G m e ST T T E T

Eco RI
TCCGAATTC

369

Fig.7. Nucleotide sequence of Pvull-EcoRI sites of C4 cDNA of B10.BR mouse
(C4). The nucleotide sequence of the Pvull-EcoRI fragment as indicated in
Fig.5 was determined and compared with the sequences of the corresponding
part of C4 cDNAs from DBA/1 (C4", C49, FM (C4", C4™) and B10.WR (C4%
C4"). As for the sequences of these C4* strains, only the nucleotides different
from C4' sequence are shown. Dashed line indicates an identical position and
asterisk indicates the deletion introduced into the sequences to maximize the
homology with the C4' sequence.
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HIIBEET 2. HALRTIOREIZ AG, B
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T ADMFEPFEET 2B C4 IMEEEELH D
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YTHOEETHE. g OWMETRESNL. &
7o ZDRE CANRNA BEBICTLEM R LD TH S
FERIIROLSETE 2w, I s OMEE kT 27
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R RO TREEEEZ MR L 25, ABEOE
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Abstract

The expression of the fourth component of complement (C4) of the mouse can differ
20-fold and determined by C4-high (C4") or C4-low (C4') allele. To investigate the
molecular mechanisms underlying the different expression of C4, the author compared the
activity of transcription of the C4 genes between high C4 producer and low C4 producer
strains of mice (B10 versus B10. BR), using nuclear transcriptional assay. The author also
compared the level of C4 messenger RNA (C4 mRNA) in total RNA and C4-specific RNA
in nuclear RNA of the liver. The results revealed no significant difference in the
transcriptional activity between C4" and C4' genes. However, the steady state level of C4
mRNA are 10-fold lower in C4' strains than in C4* strains, suggesting that the major part
of regulation of C4 plasma levels occurs at the level of post-transcription. To clarify the
mechanism which contributes to the post-transcriptional regulation of C4 gene, the stability
of C4 mRNA in the primary hepatocyte cultures of theC4" and C4' mouse strains was
compared. The results obtained suggested that C4 mRNA decays much faster in the C4!
than in the C4* mouse. Furthermore, aberrant C4 cDNA containing unspliced intron
sequence of about 200bp was isolated from the cDNA library of B10. BR mouse liver.



