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WARE 4 gt (C4) EAERE ODTHIE

SIRKZEDAFFRAFIEAEDE (E1E | SBTFERR
e th # &
(1BFN634E 2 B 4 AZfT)

b OREEARS (CA)E, C4A L CABD 22D 7T A Y ¥4 ol b, 0~15%DEERT
BMKESE SIS, o DKIEI, systemic lupus erythematosus (SLE) BT @I & 8\ &
BxmT. C4 O LSBT, BEFORENBD ST, C4EE BT 2 AFHREORE N KIBDK
HTh2eEiohTwnsd, T7ACEIBERNIEERTZCLE, TAPATOVICHFE SIS sex-
limited protein (Slp) D2 2DT7 4 YV ¥4 FHFEEL TS, w7 A C4 XU Slp 121, MR OFRHRER
B, TRbbEERESHONTEY, £ CADELRFOEF VL L TEETHS. AFRTHE, EL
CAEERBOTFLERE LTI 7 AORBEEBOFRET o0, 7 RA C4OEHEBR (C4M) LEH
A (C4) L Oficid, MPEECSLTI0EMEC BT 2RERENEC TS, JORRROED
EREHESHCTEE0, /Fr7oy PRUFy b 7oy bick s C4-mRNA OEE, %R C4-RNA O
SE4&, chloramphenicol acetyltransferase (CAT) 7 v &A1& 3 in vitro T®D, %7z nuclear trans-
cription 7 w2 4 iZ & 3 invivo TOEBEHEOEIE 21TV C4" & C4 MITHE L 2. 2 DR, BEEHE
W CA L CARTHEEREZERED O Z VI bhnb ST, C4Micid C4 KHRTHL» IS ED C4-
mRNA R E NI, ZOZELD, post-transcription DERET C4™ & C4 DEMNELC T2 LELHN
Jz. £ Slpid, — MBI TR P A7 U icFEEEN 22, H2V EOBEORM TIIEBNTERL T
2, H2V 128172 Slp OEBNEEOFER 2SI T 2720, IR S FEALT C4IGERL 28&ET
D7 o—=v SRS 2T, ZORKE, H2V v v A3 C4BEF% 1D, SlpEEF%2 172,
%1 T C4 BZT & Slp BIEF & @ recombination D#EREL R EFEZ s 3B, 5 HloC4 3k, 3 @I
Slp 3D recombinant BIEF % 3 D OBEHNHES »LZ 5. I1HD 3 DD recombinant BE{E T4
C4 B3k 5-flanking SRGL, ¥ 7% b BBETFREFMMA % FHFOHELH, H-2V v v A28 2 Slp DM
REOFERThIEEZONT:,

Key words promoter activity, post-transcriptional control, cosmid cloning,
recombinant gene

AR, 0BOMBESY v 7B EO LS
T — DO ERRIGRT, KECTHRED AT 4
I—F—r LTEAEHCB W TEELRE R R L
Twa, BRI, HHRER L FREO 2 DOWER
CRISHEEL TB Y, KSRGS (CL) i, HH
BB 5 CIRLEBEsR (C3av~uy—¥) O
BRAE UTHAERBE 2iT>T0waY,

BEZFUATHRCEELZORKBLOBMETH
3, t POBWBEARNI, CLA L C4BD 22D T A

VIATHEED ZoTWwaH, EFALDORN
10~15% L WS EHELHEETCUA Y ¥ X7 B H LS
& CAB 7 > 7 MO BKENR s 52, C4A K
13451z Systemic Lupus Erythematosus (SLE) #&®D
FRrEBGERLTE Y, C4B KBTI EHEE T 21-
hydroxylase (21-OH) KiE% &ML, ZOHRELT
AREBIBAFRE L 29, £ I HOBREL b
BOEEIERTY, VYT oy Mgk T, IRB0
C4 RIBOBEF BT TSR TVL B9, 20K

Abbreviations : DNA, deoxyribonucleic acid; RNA, ribonucleic acid; cDNA, comple-
mentary DNA ; mRNA, messenger RNA ; kb, kilobase (s) ; bp, base pair (s) ; cl, clone;
MHC, major histocompatibility complex ; Slp, sex-limited protein; SLE, systemic lupus
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R, C4 RARDIEHIC I BEFOKRE L REEIED 5
N, C4ERIIB 2 RIEBIIREL 22 L T3

EEZBNT D, F7: C4A, C4B HIIEE - HHEt:
KEHIBUEO709 4 Z7REESNTEDY, 20
SREMED TR LR b BRI ,

vV ADREE 4 RS IR RE T 5 CL (5
MEEERFD) L RETAMRAF R R EsNS
sex-limited protein (Slp, I&IMIEM 27> 50) O 2
DDTAY I ATDERYII->Tw3, C4 & Slp O
FRESXETAERE, BEEETFETTSK
MHC @ SHHICMBL TBY, v v ADRHE T
LLEL->TW3Y, L2l nBs, SRER
(C4") LIEFIR (C4) HHISNTHY, MR
BOTIOBLUEIC O ETARERENEC TS,
V7 ay ML BIBMOBR, MPBEOE S Kik
L, C4" =7 R DFFEEFIZIE C4' =7 R AT 10 {2
UED%E% C4AmRNAMNTEEL T 3 HERRS
o~ SEREIBTOBRS T C4* & C4' DEH4E LT
brEZSNB, —F Slp DEFE, —BLT AR
FOYTHREENDZMOMIZ, 2L RHBEL 2 WRE
ERWEC R T 2 R KO 3BOREEA S o0
Twa, Tosi 5'9, Levi-Strauss 5%, Rosa &9 4
Fr7oy ML BETE2B IR0, BEAEDOTY
ADFRRTIE C4BET & Slp EETF LEFOEE
LTw20EnL, B Slp 2%HELTwa H-
M2y XTI, 4L LIZ5EO C4IERBE LS
BEFUFEL TV AEERLTEY, BETES L%
B O & v 5 B TEKEL,

DL I LBEFRERECHT 2 EROEEE
(expression variant) DT, ThbbEX DELR
B0y - nNRoNB3EED, v AChizk b C4
DELRBEOBBLHEET 25 2 TEBD THRIMR ®
TNTH5, BRI E b CAEERYE, s51213%0
KD SLEREBREOREORBLBET 285
ELTEEFREODE DL > REEOEC L > T C4
DEFRFERLERBELSEC TV IO EESMICT
LHMT, §2—BICTFRA AT oYy CHELINLS
Slp 4%, B¥RED VY A TIIERMICREBELTHL2
Dzl ,ricd 2 B TIThn:,

B L UFE

I.#% %
C3H.W7 (H-2%) = A3 Klein 4, t 8

3k HepG2 @R U* = =7 X Bf-cDNA i Colten &1,
EY YT —A@ARFEEL, vyt Roky 5
¥ (21-OH)-cDNA ZBEHEL LS53R, C4
FEER U Slp BREMEK DNA 7o — 713, B
L7z FM %~ v X ® C4-cDNA K Uf Slp-cDNA D F
Fl% b iz, HREE GERD) CfElEEIEL 7, 7
O—7 L LTHERALLEFM B~ 7 20D C4R U Slp D
cDNA RUBEFIIECHE L TVL 21019 §IRE
REREES (N8, T KR &b, 5947
AV N =TERIEERIT v v £ P vty (ER)
LODEALT,

II. /¥>7mwyb

Sip 2FH L Tz B10(H-28, C4") @ & B10.
BR(H-2%, C4") DD TS %, Chirgwin & 05
WKHREWERNAEZHE L7, Ml L2 RNA %
Lehrach 5D 7 3 L=V vV TESKEIL, = b o
ro—RFEZ7ay b Lk, Fu—7L LT FM %
¥ 7 A D C4-cDNA D 5 i 5> % 18 72 EcoRI-Ava I
1.5kbDMIF 2 =v 2 I VY AV —v g v EEITHE
BLTHAWEL, Zo7a—Fezboeio—REy
IMEF PV YL, 0.2% Y VIMET LT 3>, 0.2%
T43=N 0.2% KRV E= O ) Ry, 50mM R Y
A—IERREE (pH7.4), 10mM EDTA, 0.1%
SDS, 100 ug ZMH % 7 BF DNA/ml T 65°C CRIG
€7, Kintk, = bovro—xE% 15mM ELF
FUY A, 1.5mM 7 T B MY T A, 0.01% SDS
IR T 65°C, 30 290 3E%EL, —70°C TH — b
FIFTTIT 44— BI x0T,

. C4* #\EF o 5 -flanking HRINZ n—=> %

BIOBR¥ Y R DO &S FDNARBln > 0 FH
EOCHECTM LT, ZOESF DNA % BamH [ T
FEEWHELL, 1 %7 50— ABKWKENIC L T, FM
RYTAD CLBETD S B 57587 Pst [ -BamH
I115kbD W R (5 7u—7) LRIET % 3kb &
1.8kbD2DODREEFEL, -7 7 —VHEKD & ¥
VRT—LERE L. in vitroSy r—Yy I,
LE3R2 iR S 7L — Mz, A7) —=> 2
i& Benton-Davis D FEICHE, B0 5 Fu—7
EFRHWTB IR o7,

IV. chloramphenicol acetyltransferase (CAT)

FytdS

CAT 7 v &1 1% Gorman 5 D HESIZ# > TiT-

7z, FM &%~ 20 C4 BEF R VRO B10.BR =

erythematosus ; 21-OH, 21-hydroxylase ; SDS, sodium dodecyl sulfate; EDTA, etylenedia-
mine tetraacetic acid; CAT, chloramphenicol acetyltransferase ; TLC, thin layer chromato-
graphy.
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VADCAREFOS FERREE» S L 1.8kb D
B &d DNA WK %2, Hindll) > 2 — 2BV T,
PSVOCAT X7 #—D Hind ¥ 4 bz 7 w—=>
ZULl. ZODNA20ug%® ) vBAHLY T LET
5 X10° A & + FFERE ¥ HepG2 MfZIcBA L 72, &
ADEF R LIS 5728, 25% 27V o — T 1 5[40
HL, 8EHEZCHiE*EOBFHRLBC L >TT A4
Z—hELk, ZOSA = DU BREEN
AFZRHDER* Y P TEELL, U7 BITH
BLTI00ugD 5 42—k 28120 4l O KISHE
(0.25M b+ U X —EEEMEW, pH 7.0, 1 uCi*C-27 1
FALA7x=a—)b, 4mM 7 & F )V CoA) T 37°C,
30 SERIERIT, B F L THE L, TEFN
ftrxhrzos a7 c=a—LOKHHEIE, MHEESE
TLC 7v—+ TR (BE®IE = /- . 700
RWALA=51:19) L, A= b F9F 757 4 —TfT>
7.

V. Nuclear transcription (run-on) 7w &4

Slp #FHEL T\ B10 v 7 A DR ¢ B10.BR
< 7 ADHEOIED 5, Marzluff S DHFE®IZHE->T
BEHEMLUL, RIBR7T0mME{H Y YA, 6mM =
ZAxyv2h, 0.5mM ATP, 0.5mM GTP, 0.5mM
CTP, 0.01mM #P-UTP T 25°C 30 B 2% -
oo ZOBRYEEDT7 =/ —NVRUCIAA (Zookil
AIAVYTINTLI—L=20:1) &Mz, 655CT
5 AMIREL, &5k T 5 HEKER 10,000xg,
20 53RO LT RNA 2HiH U, #ithL7: RNA %
1ml @ Sephadex G-50 4 Z A TS L2EL, HHD
27VvEAF YRRV 10ug ® Ci-cDNA, C3-
cDNA, pBR322 ® DNA % 0.4 N kE{bF+ 1+ Vw7 A
BRBPTEREY, S b Lro—RFERZ Ry 7
gy b7, VL% RNA &, 50%RNVAT S
F,0.75 M F Y DA, 75 mM 7B+
A, 0.1% SDS, 1mM EDTA, 10mM + U X —¥5Ee
BEE (PH7.4), 2ug BREMY 7T DNA/ml F
T, 52°C, R MRS SR, K6, = tokero—
AR 0.I5ME1F Y YA, 15mM 7 = BF b
VoA, 0.1%SDSEHH T52°C, 3040 3 @¥%
W, =70°CTA— b IIFTS5T7 4 —%1To e,

VI. FybZ7RybMizds RNAOER

FFEg o & O 0 BB iE, B138 D nuclear trans-
cription 7 v £ 4 L FERICITo 72, £ RNA OHfiH I
J¥r7ay b OFHTEICBRR:, L7 RNA %
WHEEOIMEWLF NV 7 L,03M 27 BF Y
VAR TER L=t Lo — AR ARy b L
. ERHLLE 0T RURGOEER ¥ 7oy
b ERIBETH B,

VI 3xIF5475)—DERRURS ) —=
7

& 57 7 DNA i3 Blin & 0 FE®IfE v, C3HW?
(H-2V) = v 20FBL v AR 2. ZOFE8F
DNA % Taq I TERSMACIEL, 0.3%7 A u—=
EXIKB T 35~50kb OWIE 5B L T 2.5 ug %A1
YH—bELTHERL. selfligation £5 <7 0,
pJB8aAIFRI I —% Aval, bLEPwliT
ML, 7VHVHRAT 75 — G TRY ~#, Cla
IT&ESIZHIEL, 3kb 5kbD 2FEBED T —24 %
FELA v — P eEA L. 2D%in vitro /Sy
=Y v 7 BTV, 490A IRBHEE ¥ 30 xug/ml D7 v
Ey) 2B LB r—bED= PO u—2RE
T, ZOFER, 25 FOMIIL o8
#tz, A7 Y —=r 7t Hanahan-Meselson 0752
> T{To7, 7u—7L LTFM B Y A0 C4
BIEFOSH» S Pst 1-BamH 1 1.5kb O
F (8 7a—=7) &, FM %<7 A® Slp-cDNA ® 3
Wi 5187 Pst 1-Hind I 1.0kb ¥ H (3 7o —7)
EZV I NI A L—Y g T CHEEL
Too NATVTALXDEHER, /¥ T oy b LA
TH5, B3I AL FDNA DEBEI, Grosveld 50
FEIRE - Tz,

Vil, ¥ 7Ry b

Southern D /FEfEVy, DNA %2 HIFREERE CTHEL
®, 7 Ao —ABEREKENC & > T DNA Wi 258,
—tgere—RAREC 7oy LI, ZwZ bS VR
V=Y a EPZL o TR L o —TiC L B
TNV A R, T oy N EREBERKETB S
Kodlz, BRIV Z2vAF R u—71E, BUR2
VEFFRFF—EEROTE IRE 2P CEHBLFEH
L7z, " ZVFA R /7oy b DETHRRE
RS T, 40°C, 15 BB 25w, 0% 0.9ME
1V T2,90mM 7 = B+ YA, 1%SDS
BT 50°C, 30 3 3 @¥Eyy, —70°C TH— MY
XI5 T 4 =TT,

IX. DNASEEEFIORE

Sanger 5 23FF L3, Messing I2 & » T&RBE & L1z
M3 77—V 5BV T FVEDTITo R, +R
TOEINCEIL THigh & & AT 2 HREL 72,

o4 18

I. C4"BEF & C4' RIEFHORBI-H T 5, post-
transcriptional control
1. C4r=oRE C4 = XDAFHO 2 RNA D/
Fr7uy Mk BN
Blowwv A (H-2°, C4") & BIO.BR<¥vZ (H-2
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C4") DRl 542 RNA 2L, /¥>7ov b2
Foiz., ZOFER, C4» v X, C4' = A2 5.4kb
0 C4-mRNA 2o/ (K1), 20D, 7oL 2 1ER
FIA Y IDRBTOBHT CARNAZIRIB s I
rot, LLahs, C4mRNA OB S i
C&rOANCARHEL TS0 1w
Cér, CA'HWv— 1 IF2ugd, V—>r2i218
ug D, L —> 31243 2 ug D2 RNA Z¥KEIL T 3,
EoZERNZ C4-cDNA 2 7u—7 = LTHEB LR
%, AL C4-cDNA 7o —7TNHhA4 7V FAL X LT
#%, 100°C ® 10mM b Y X —HEEEK (pH7.49)T
a2 20D 2 Lk H C4-cDNA Yo — 7 2R &,
EBWXAYI—FNravba—LELT, TYADE
HHETRREBICEDOZWIMET V7 £ > D cDNA %
7= LTINS 7TV VA XL EERERLTL
3, YURADORMECHRBRECEOECMBET LT S
YD cDNA 270 —7 L LTHERLIEES, Cir <Y
A, C4' =7 AFIIZIZEEQOMIE7 V7 2 > mRNA
AR TI2ENTE, COERIZBVLWIT IS VR
7 7 =B I E G L B L 2 ENTE B,
£ 255, C4-cDNA 2 7o—7 ¢+ L-BE i, S
»iZ, C4" D F % ED C4mRNA 2R T 2ENT
&, C4"DV—> 313 2 ug DERNA %, C4' 0D
V-2 LI 22 4g D2 RNA 2WEIL TV 20D T#
OEFIFBUESHB LEZ 5N,

AL

123123 1

e

Albumin probe

Fig.1. Northern blot analysis of total RNAs
isolated from C4"™ mouse liver and C4' mouse
liver. Different amounts of total RNAs isolated
from B10 mouse (C4") liver and B10.BR mouse
(C4Y) liver —22 g (lanel), 8 ug (lane2), 2 ug
(lane 3) -were processed for Northern blotting.
The same filter was screened subsequently with a
C4-cDNA probe (left) and a Serum Albumin-
cDNA probe (right). Migration distances of 285
(4.2kb) and 18S (2.0 kb) ribosomal RNAs were
indicated.

C4 probe

2.CAT7vt1 L3 CorBEFE CABETR
D7a®—F —iEED LR

EESBBICFM B=7 A %AW, CLBETFD
EREERMIMAL Z D 5-flanking B IZFEE L T
WBREERLTWVE®, L o7, C4BEFLE C4BE
FORBREDOEW, 5-flanking BLD 70 € — ¥ —iF
BOEXL>TELTHEDTIREVLHEEZ, CAT
Twv4E2E8Ikol, FM %Yo A (C4") KUt B10.
BR =72 (C4') O C4BIEFD 5'-flanking ZRIL DM
Fr#& pSVOCAT Rz ¥ —iczu—=> 7L, HepG2
HIICEAL T, —BMORBEXTR L. 20
R B2 WRLI LD, C4" DA CA LD b oDl
wWZnE—y-FEhERTEANKE S Wiz, 4>
F—Fnarra—LaEnln, ZOENEETH
IHEIDEFRTE b0t L Ladts, Mg
BESPMRNABOELZHHATE 2 L0 7o E—
FEMOERFMALELON, KOEREBI -
7z

3 . Nuclear transcription (run-on) 7 v ¥ ik
% in vivo TOEEEMHOHIE

CAT 7w A A vy —Fray b u—hnEn
BB R U 5 -flanking AL b REFRRBLG
BN PSTFET B UREMEEEETERWELD, invivo
TOEEEE:2 COBRERBL T2 O EHIE
5, FIT, LVEENIn vivo TOEEEE 2
ET B, BlO® Y X (C4") & BIOLBR< 7 X
(C4") DFFIE L D% BB U nuclear transcription
Tyed ®{Tok, AFTFaTavbro—nklLT
pBR322, £ ¥ —Fnavbu—NELT®YAD
REMTHREBCEOR SN2V C3 B EbE THE
Lz, KI3WRLIZ& S, Cer=w v R, C4 =2 RAD
UEBEFRAUVCGEGEFOEERERIERRAEBE T
Holz, Thbb, C4BREFOEEFERIZB VLT, C4
BEFECHBEFTRELEZECENHAL D &
o,

4. BN RNA 4 RNA #0) C4-RNA OER

C4BEFE C4BETHTEHEEFEICK S BEN
S L) nuclear transcription 7 v 2 4
OFRE L DT 5720, Ci"v v XL Cil =y
ADFTIED o % Bl L, O RNA i, 20k
Fy 7oy b2 C4RNA 2 BE LT, £/, &
RNADFy 7oy b EDbETIT, C4mRNA
PERL, 4 B8z C4-cDNA 2 7o —7L LT
FEALERE, FTHZIZ00CHOI0mM F Y 2—
BREEHK pH7.4) TER2¥%S> 2L i b G-
¢cDNA 7u—7%RK&, Sl vy —Fravt
T— kLT RADRMM THRIEE I E D E > IE
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Fig.2. Expression of CAT activities in HepG2
cells transfected with recombinant plasmids
containing 5-flanking fragments of the C4" and
C4' genes. (Left) Schematic representation of
C4* (FM mouse) and C4' (B10.BR mouse, H-2¥)
gene. The 5'-flanking fragments of C4" gene
(1772bp) and C4' gene (1833bp) were subcloned
into pPSVOCAT. HepG2 cells were transfected
with these recombinant plasmid and were used to
assay for transcriptional activity. Restriction
enzyme sites used were as follows : Bm,
BamH I ; Hc, Hinc II.  (Right) Autoradiogram
shows the conversion of chloramphenicol (CM) to
its acetylated product (AcCM).

C4
C3
PBR

Fig. 3. Analysis of the C4 transcription rate of C4"
mouse and C4' mouse. Nuclear transcription
assay with *?P-labeld RNAs obtained from isolat-
ed nuclei prepared from B10 mouse (C4") liver
(left) and B10.BR mouse (C4") liver (right) were
performed. Equal amounts of labeled RNAs (108
dpm) were hybridized to nitrocellulose filters
containing 10 zg of C4-cDNA, C3-cDNA (internal
control), pBR 322 plasmid DNA (negative
control).

g 3
%3 2o > ne :ZUS
Ll e —— ZPQ‘ pal
52 33 |T 2 >3 'O
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ZO0O0 OO0 |= =z
P >

Fig.4. Dot blot analysis of total RNAs and
nuclear RN As isolated from C4" mouse liver and
C4' mouse liver. Different amounts of total
RNAs and nuclear RNAs isolated from BI10
mouse (C4" liver and B10.BR mouse (C4) liver-
10 ug, 5ug, 25ug, 1.2 ug, 0.6 ug, 03 ug- were
spotted on nitrocellulose filter. The same filter
was screened subsequently with a C4-cDNA
probe (upper) and a Serum Albumin-cDNA probe
(lower).
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FUT I cDNA#7u—~7 L L THRL-ER%:
RLTWA ME7L7 Iy cDNA #70—720L T
L 7858, %P RNA, 2 RNA 2 Cah = R &
CAd' w7 AMTEMR SN o7, - TIRIZE
DA RNAKRUEZRNAZRNy b LTWBE LEZ B
HMNTEN, C4cDNA%R2 7T u—-T7L L1888, &
RNAKEBWTHLSNIIC v T ADFIZLED C4-
mRNAA2HH T 2 @A TE 7, W0ughC4 DL
RNAF @O C4-mRNA I 1.2 ug > 5 0.6 ug O C4*
D% RNA D C4&-mRNA ITHHEL, 20T 8E»
516 ERETH- 2, ZOERIZARD /¥y 7oy
FORERE L, 2 AHEANO RNA FO Cl-
RNA I, ZOkInRkshBRRsnT, 2 EBE
CA&" DAMENBIZT TH -7z,

Boundary of the gene
H 3
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Fig.5. Molecular maps of 27 overlapping cosmid
clones containing five C4-related genes of the H-
2% mouse. The 27 cosmid clones were divided
into five groups according to the size of hybridiz-
ing fragment and the restriction maps were
assembled using restriction enzymes, Sal 1, Sac
II, and Xho I. These five groups of cosmid
clones are designated as containing the C4 gene
and the Slp genes (SIp¥7, SIp¥™, Sip%7¢, Slp¥7?)
on the basis of the results of Southern hybridiza-
tion using the C4-specific and Slip-specific probes
as shown in Figure. 6.

Il #ERLEYIZSlp #RIL TV 5 CBHWT w2
NARINIA—~ Izt BEIF

1. C4 JUf Slp #fn T BB

CBHWI =Y ADIRIFSA 73 V—%R7
V== 7 LR, 1D 70— %85 2055
7O—7ERIET 5 27T 7 a—viiowCHIREE
HWRKIOER, 7 ay Tk 3BIF 2T, 27 2
Q=Y ES5DDTN—7RXTEENRTEL (K5).
2. HEtL o #ETORE

C4 & Slp i3, 2EMICIER W EVAERI D B 5 28,
CISUINMERMI Tz FE L {HERT B Rix-T W
pom ZFELGERERFIOMR K ->TERE N
CARBRNRUSPRENA VTR 7L 4+ K7
o—7 (K60 LECETIZRT) 2HVTH¥Fy 7
oy b ETY, IRED5DDEEFH, C4ATHZD
»Slp TH 2O EFANI, FIBO 52D N—Tn
B51DFDIRIR 70— 2R (cll, cld, cl8,

3~GTTGGTGTTGTACGACGTCC-%

C4 CGAAACAACCACAACATGCTGCAGGA(.S
2200 o0 e s e . - e e 0 2226
Slp éGAAAGGTCCGGGACATGGTGAATTTG

3-CCAGGCCCTGTACCACTTAA-S

Sip probe C4  probe

t4 4 a ¢t b €4 d a ¢ b
4 27 22 1 8

4 27 22 1 8

Fig. 6. Southern blot hybridization with the

synthetic C4-specific and Slp-specific oligo-
nucleotides. The nucleotide sequences of the C4-
specific and Slp-specific probes and their comple-
mentary strands are shown at the upper part of
the figure. Closed circles indicate nucleotide
differences between C4 and Slp sequences. In
the lower part of the figure was shown the
autoradiogram of the Southern blot analysis
using the C4-specific probe (right side) or the Slp-
specific probe (left side). The result of experi-
ment using cosmid clone 1 (representing Slp%7c),
clone 4 (C4Y"), clone 8 (SIp¥™), clone 22 (Slp¥™),
and clone 27 (Sip*"!) were shown in this figure.
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cl.22, cl27) Hind IITHMLL > 7oy b 217
7. FORBR1 2D 2720—>0DaH8CL Fu—TER
IGL, D4 Dk Slp 7u—7 DA KL (K
6). ZORBRIZHE-T,C4 7o —T L RIS LI BIEF
ZCY, Sp 7u—TLRIGL-BEFEERTN
Slp¥e, Slp¥™, Slp¥7e, SIp¥™ L ZfHiF 2|z L1z, =
NOSDIAIFI7u—r% BamH I Tk, 5 7
U—FEFERAL TS Ty b RfFokkl B, 5
DDIN—=TIZBWTERZFN4L4.2kb (C4¥7), 4.1
kb (Slp""¥), 2.9kb (Slp*™), 2.7kb (Slp*), 1.9
kb (SIp¥™) @ 1&D/ x> Ky ans: (7 H
KOERETRT), FEOESF DNA % BamH 1 ¢

Boundary of the gene

HEL, ¥ 9> 7oy b EToke 25, fide g
%% 4.2kb, 4.1kb, 2.9kb, 2.7kb, 1.9kb @ 5 KD/
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Fig. 7. Restriction maps of the DNA spaning the
coding region and the 5-flanking region of five
Cd-related genes of the H-2% mouse. The
subclons containing five C4-related genes were
characterized by digestion with the indicated
restriction enzymes. The horizontal thick
arrows under the genes indicated the poly-
morphic DNA segments hybridizing with the 5
end probe. The horizontal thin arrows indicated
the 3’ end segments containing the characteristic
Hind I site. Horizontal dotted arrow over the
C4%" gene indicates an approximate location of
the recombination site which was inferred from a
‘unique Bgl IT site in the 5 -end region of the
Slp¥”® gene and a unique EcoR I site in the
central region of the C4 gene.

A T G A A

-117
GECCATCACGTGGTTTCLCEE

Fig. 8. DNA sequences of the 5-flanking divergent
region of the C4 and Slp genes of FM (H-2¢), B10.
BR (H-2¢) and C3H.W7 (H-2%") strains. The
nucleotide number of the C4™ gene is presented
at left side and all the other sequences are aligned
with the C4™ sequence. Nucleotide residues
presented in the sequences are those of other gene
sequences that are different from the C4™
sequence. Dash indicate the positions where the
sequence is the same as the C4™. # indicated the
deletion introduced into the sequence to
maximize the homology with the C4™ sequence.
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Additional recombination(s)
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Fig.9. Model describing unequal cross-over between two homologous chromosomes resulting in the
recombination of the C4 and Slp gene in the H-2% mouse. X indicates a proposed region of cross-
over probably located in the 5 -end region of the genes, although the precise site of recombination
was not determined. Additional unequal cross-overs may have occurred in the limited region
resulting in the multiplication of the recombinant C4-Slp genes.
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Abstract

The fourth component of complement (C4) in humans is composed of two isotypes (C4A and
C4B) encoded by two closely linked loci. Deficiency of C4A and C4B occur at very high
frequency (10~15%), and have been closely associated with particular diseases such as Systemic
Lupus Erythematosus (SLE) and Congenital Adrenal Hyperplasia (CAH). The deletion of the
gene cannot be detected in one-half of C4 deficiency, which is probably the result of various defects
at the level of gene expression. In the mouse, there are two isotypes, C4 and sex-limited protein
(Slp). C4 is constitutively expressed, while Slp is testosterone-regulated in common inbred
strains. In addition to this standard pattern, many expression variants exist for both C4 and Slp,
thus providing an attractive model system for the study of molecular mechanisms of human C4
deficiencies. The present research was performed as a model experiment of disorder of human C4
synthesis. Low C4-producing strains (C4') have 10~20 fold less C4 protein in plasma than high
C4-producing strains (C4"). To understand the mechanism of this difference, RNA blotting,
chloramphenicol acetyltransferase (CAT) assay, and nuclear transcription assay were performed.
The results of comparative studies revealed that steady-state C4-mRNA levels are several-fold
higher in C4" strains than in C4! strains. However, there is no significant difference between the
relative rates of transcription of C4" and C4'. These results suggest that the major part of the
regulation of plasma C4 levels in these strains occur at the level of posttranscription. In most
mouse strains, expression of a gene encoding Slp is induced by testosterone, however, in the H-2%7
mouse, Slp is expressed constitutively in the same way as C4. To examine the structural basis for
the testosterone-independent expression of Slp, all of the five C4-related genes were isolated from
the cosmid library of the H-2%7 mouse. A comparison of the structural data yielded the
conclusion that three of the apparent Slp genes of H-2V" are indeed recombinant genes comprising
C4-derived 5° region and Slp-derived 3’ region. The fact that C4-Slp recombinant genes retain
C4-derived 5’-flanking region including the promoter explains the C4-like constitutive expression
of Slp in the H-2%" mouse.




