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ABSTRACT The full-length ¢cDNA sequence of interferon regulatory factor 7 (IRF-7) of
tongue sole Cynoglossus semilaevis was cloned by rapid amplification cDNA end (RACE) meth-
od. The full-length ¢cDNA of C. semilaevis IRF-7 (CsIRF-7) is 1 957bp, containing a 48 bp 5'-
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untranslated region (5'-UTR), 1 302 bp open reading frame (ORF), and a 607 bp 3'-UTR.
The putative amino acid sequence of CsIRF-7 contains 433 amino acid residues. Through protein
sequence alignment of IRF-7 in vertebrates,we found that the IRF-7 contains three completely
conserved residues across all species, which are DNA-binding domain (DBD), IRF associated
domain (IAD) and serine-rich domain (SRD). In contrast to IRF-7 of vertebrates other than
fish, the DBD which is highly conserved has five tryptophan repeats, while CsIRF-7 and other
fish IRF-7s have only four tryptophans with the second tryptophan residue missing. The de-
duced amino acid sequence of CsIRF-7 exhibited a high-level of homology with other fish, and
shared the highest similarity (83.8%) and identity (73.6%) with the IRF-7 of Paralichthys
olivaceus. The CsIRF-7 shared a low-level of homology with mammalia and aves. Phylogenetic
analysis revealed that the C. semilaevis IRF-7 was clustered into IRF-7 subgroup with fish
IRF-7 and formed the IRF-3 subfamily with IRF-3 group and other vertebrates IRF-7. Quanti-
tative real-time method was used to detect the CsIRF-7 mRNA expression in different tissues.
The results showed that CsIRF-7 was expressed in all tested tissues including liver, kidney,
spleen, gill, intestine, blood cells, and heart. The high-level expression of CsIRF-7 is detected
in the intestine, heart, kidney, and spleen, while a lower-level expression in the liver, gill, and
blood cells. These results will be helpful for further studies on functions of antiviral and anti-
bacterial of CsIRF-7 gene.
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TR (Interferon, IFN) J& — 28 Z DI REAY 41 ML X . BB 5 40 ML 7= A P 52 28 11 TESh W AR 5 e S e il AR
F i B BEAE B (Samuel ez al.  2001) ., T3 ZE P75 HF (Interferon regulatory factor, IRF) J&—F g % 5 15 K
T B R RAE RN TR S W Sk P AT R 5 5 K Bk B (Mamane et ol 1999) . 2 H AT A Ik
TEAHESI Y R A 11 R F PR 955 B 7 (IRF-1~IRF-11) , Horpr IRF-11 AU AR 828 vh A7 78 (Huang et
al. 20103 Stein et al. 2007) ., LGN H RAEHLR S0 & G K 4% 22 05 T i VE L BT A i IRE 505 A G #
S5 T RN, LT A B R AR 7 0 i A K Mg T R b R B E AP AR A GRS % 20100,
IRF-7 )25 2 W) IRFs G WA N R1H T T AT 30 R M H: e g2 0 2 A 8 B 3 S I % T AL
MEREAGIEREESVER (Honda et al.  2005.2006; Sato et al. 1998; Marié et al. 1998; Levy et al.
2002),

wramp  IRF-7 5 B 726 Carassius auratus B cDNA 22 U8, 3 & 3 4 it 1k H 9 (Zhang et al.  2003), 3%
EIE 5 Channa argus M8 Oncorhynchus mykiss \F 8 Paralichthys olivaceus FEVH A4 BE A E pinephelus
coioides WM FERES R T IRF-7 £ H (Jia et al.  2008; Kileng et al. 2009; Holland et al. 2008; Hu
etal. 20103 Cuietal. 2011), {HIELEGEMESEH IRF-7 BTSSR EL D . i Tt 28 A9 HEAL Mo A7 511K L Hef
PEBLT SAFAE ZAEPE RN e, O T8 IRFs B K Y AH SC 8 8 A 22 IRF-7 15 1 28 S i vh (1 D BB ib
T 2 22 I ST R Sk o

235 H 8y Cynoglossus semilaevis @ i 5 149 Osteichthyes, 8 ¥ H Pleuronectiformes. i H Soleoide,
T #5F} Cynoglossidae, % #3J& Cynoglossus, 2y 3 53T 16 UL 9 U5 B2 1 I8 2 038, F =04 T % B 8 i | 500
M. B 2003 4E44 90 6O\ B R B AR L Z B N T ARG O AR b b T AR A R AR, Sk
() BN ) 8 21 9 5 885 1) 2 8 A2 00 o L i) A o R 4 M R B AR O TR T R T B R A BIESE (Chen et al.
2007) o SR, X 2 1 T 85 1) H 92 AH 5C & PR AIF 58 A 6 8520, B ATA W MIHC B TLR BE P MyD88 K& A
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B (Xuetal. 2009; Yueral. 2009; VoEEES% 2010)., ML . AMKRFE T HE HE IRF-7 32£H
(CsIRF-7) 4K cDNA W FE [ P 25 AT ae s A B X bt oz R B A R R R, Wit —4 T
it IRF-7 7r2E3 0 8 B A /R AT F 7 B a5l 5  h 2F 3830 8 50 0% 40 7 0L () BF 5% 42 fE 4k
P .

1 #MHE5RFIE

1.1 SRz

P 2010 4F 6 W A I ARE W HE SR (R 200 £ 20 g, K TdFHTER., KA TRk
CsIRF-7 KW 4K cDNA 19 1 BE W58, B35 1 mg 9 Polyinosinic: Polycytidylic acid (poly 1:C),24 h
G WA LR AE T RNAlater 185 . FT CsIRF-7 WA LIRIK R 3 BF1 & 85, RS poly 1.C, Hi%
SBUE VBTG SO I 20 B i RO JDE A ZH LR A T RN Alater Hhg I

1.2 RNA $2E{#0 cDNA &%

¥ 1.1 PR FELE RNAlater B0 £ 4 21, 4K B8 QuickGene RNA Tissue Kit 7] & (Fuji Film 23 #)) i34 B
F5, 43 SR BURE & B RNAL 2R /5 | RQ1 RNase-free DNase (Promega /A &) Z2B& A RNA R [E 4 DNA, IF
FHl NanoDrop 2000c 284k 43 Y6 6 BE 3 (Thermo 23 &) ) 5 RNA f4 i B A4l B8, B0 2 19 RNA T cDNA
E . cDNA KugPes 3 # (RACE) fif | ¢cDNA B SMART™ RACE ¢DNA Amplification Kit(Clontech 2
DA, qPCR Fr ] ¢DNA H TransScript Green Two-Step qRT-PCR SuperMix i 5] & ( TransGen A &) &
J8 . BB cDNA RAF T —20°C .

1.3 GCsIRF-7 cDNA #5 K BRI =ES N F

M GenBank 428 I T 40 i M) IRF-7 cDNA JF31 . 28 Z2 )57 51 Ho X £ AR ST DX AR IR AR ST X T 51
BRI 814 CSIRFT-F fil CSIRF7-R (£ 1), 25 pul PCR WA R 4% : 10 X EX Tag Buffer 2.5 ul (TaKa-
Ra A 7)) dANTP Mixture 2 pl (% 2. Smmol/L) IER M54 1 pl (10mm) \EX Tag 0. 15,1 (TaKaRa 24
A]) . cDNA #ifz 1 pl RNase-free /K 17. 35 pl, SO ARy : 94°C A PE 1 min; 94°C A2 30 5,52°CiR k 30 s,
72°CHEAf 1 min, 35 MEER;72°CHEMH 10 min, % PCR P=#y k474l 4k . 50 b AUl 5 . 3545 CsIRF-7 ¢DNA 1) 3
o BUF S

1.4 [ H RACE ¥ AR %%1E CsIRF-7 £EEH £ ¢cDNA K3

A 1.3 il E 1 CsIRF-7 ¢<DNA #4r B B t)% % . %1 T 4 4 RACE 8|4 CsIRF7-3F1.CsIRF7-3F2,
CsIRF7-5R1 fl CIRF7-5R2 (£ 1), 4k )5 # B SMART™RACE ¢DNA Amplification Kit (Clontech 2% &) i} B
B4 B4 3' RACE #15° RACE &%, PCR R EF M :94°C HiAEPE 3 min; 94°C AR 30 s,70°CiB & 30 s,
72°C HEH 1 min,6 MEH;94°C A5 HE 30 s,68°CiB &k 30 s,72°C ZEf#t 1 min, 30 PMFFF; 72°C 4Eff 10 min, XF
PCR =¥y 47 84k, 5 B RN o %P0y 25 SR A7 B4 B 5 3RS CsIRF-7 B2 44K cDNA J7 51,

L5 RFIktNSRGHEMEE

H AccelrysGene #4081 CsIRF-7 LR i 4K cDNA JF 31, T i I 5 52 % #E (Open Reading Frame,
ORTF) . i 5 AR N 14 28 B R e 4) O 0000 2 11 52 1) 43 o 055 H s 1T DNAMAN B0 3E 47 2 B 1R 22 )7 9] L
XF o3 M CsIRF-7 2 IREYSSH R AE s F MatGAT $ 2547 2 LR [7] I8 B4 73 B (Campanella ez al. 2003) , B
JG R MEGA 4. 0 #4148 AH B i A i R G b . GenBank S UNF : F #F Paralichthys olivaceus (IRF-
1:AB005883, IRF-5: ADZ96215) B & fti Danio rerio (IRF-3: NP_001137376, IRF-4: XM_692638) .JE ¥ /X
W& Xenopus tropicalis (IRF-7. XP_002938747) . N\ Homo sapiens ( IRF-1;CAA32624, IRF-2.CAA34073,
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IRF-3.:AAH09395,IRF-4.AAC50779,IRF-5:AAA96056, IRF-6. AAB84111, IRF-8: AAB63813) , H. 43 % %
i) GenBank #'&5 WLFE 2,

x1 ZBAASIYRERF

Table 1 Primers used in this study

H K il iz

Name Sequence(5'-3") Application
CsIRFT7-F CAG AGT CCC CTG GAA (A/G)CA C Homology PCR
CsIRF7-R CAG (A/O)GG (A/G)AC CAC CTT GAC Homology PCR
CsIRF7-3F1 CCA GTG TTG CTC ACC CAA ACC CGA 3'RACE first round PCR
CsIRF7-3F2 GGC AGC TCC CCT CGC TAT ACC ATT AA 3'RACE second round PCR
CsIRF7-5R1 TAG ATT TTG TGC GGG TCG TCG GAG T 5'RACE first round PCR
CsIRF7-5R2 GGG GAA CTC GTT TAT TTT GCC ACT TG 5'RACE second round PCR
CsIRF7-QF GGA CTG TGC TAC GTG GGT C Real-time PCR
CsIRF7-QR GGT CGT CGG AGT TCT TGG Real-time PCR
Bactin F GTA GGT GAT GAA GCC CAG AGC A Real-time PCR
Bactin R CTG GGT CAT CTT CTC CCT GT Real-time PCR

F2 EBESGS57TMEEDY IRFT SEBRFIINERELR

Table 2 Amino acid sequence identity and similarity of CsIRF-7 with those of other 7 vertebrates

[d]— Identity (%) FAPE Similarity (%)
Y Fh Species GenBank No.
DBD Whole DBD Whole
2
oF it Paralichthys olivaceus ACY69214 85. 2 73.6 92.6 83.8
B A B Epinephelus coioides ADAS57613 85. 2 71.2 92.6 82.2
1, fils Channa argus ABK63482 83.3 70. 3 91.7 81.5
BE o £ Danio rerio AAH58298 60. 6 48.5 78.7 65. 4
B
Xt Gallus gallus AAA86995 46. 6 32.2 62.6 48.5
I 7L 2
& Mus musculus AAB18626 42.1 30.3 60.0 52.5
A Homo sapiens AAB17190 40.5 30.5 57.6 46.5

1.6 CsIRF-7 EFRMERRIEDH

M0 2 1) CsIRF-7 By 4K cDNA #5131 514 CsIRF7-QF #l CsIRF7-QR (% 1), LA pactin
&L L {# ] Corbett Rotor-Gene 3000 2ZHf £ i PCR ¥ (Qiagen 22 &) , F SL B 3¢ 6 € £ PCR B 7 B0 47
CsIRF-7 B AE AN Rl 8L e K F . 25 pl M ROWAR R & 10mmol/L 1E R i 51 #1145 0.5 pl L cDNA £ A
1 pl.2X TransStart™ SuperMix 12.5 pl (TransGen A #]) G2k 0.5 pl RNase-free /K 10 pl. KW PN -
95 C ALY 30 s;95°CAEE 5 5,67 CIB K 15 s, 72°CHEAH 15 5,45 DMFIR . S 45 R o 38 3o 15 A i 42 19 73 ok
YOEY IR — . M factin BRIBEEALTE T A FE M RNA #1922 7. H] Livak F1 Schmittgen [
200N RS AL CSIRF-T (AR X 5 it (Livak er al.  2001),
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L7 HESN
R SPSS Bt Xt 52 56 25 R AT IN R S G o0 M 5 R F VRS . P<< 0. 05 R FIEZ R,
2 EHRE5SMH

2.1 CsIRF-7 &#£F ¢cDNA &€ KM =ESEI ST

I8 o [F] 5 8 B R O AR AY TR 5 IRF-7 SRR ¢cDNA 1 057 bp &4 v Be i 790 5 o 6F (%) IRF-7
(JF31291 D [ ¥ e fe ik 77% . BlJS #4789 3" RACE #l 5" RACE 484 52 i . 43 91 4k 45 K/ Ky 871 bp Al
249 bp P A . & JEH R R 3 BT S #EAT PR A B 1 & 6 IRF-7 2 2K cDNA 741,

Vg T IRF-7 L) cDNA 4K 1 957 bp ( GenBank #5243 :JQ062531) .43 %4 48 bp 9 5'-IE EH %
X (5'-UTR) .1 302 bp §FF i HE CORF) F1 607 bp AY 3'-AEF X (3'-UTR), H1,ORF 4 cDNA fj
9549 M FHRRIT IR RS 1 350 M IR Ik, 4t 433 NEFEMRFLILN Z K, ZRE> T8N 49. 7 ku, 25 5
254 5.83, 3'-UTR #4155 5 1 mRNA R ELEH (ATTTA) . — MRS (AATAAA) Fl—4 poly (A)
.

M ORF #E 75 2] (4 2 1 5 5 IRF-7 2 IKEA — RIVRESF I8 (4538 : DNA 254 5 (DNA binding do-
main, DBD) . T4 Z 4 % X (IRF associated domain, IAD) 122 % i & & [X. (Serine-rich domain,SRD), Hrf1,
DBD i T Z K& N A i » B A 46 B9 108 AR IEBR 4 Z 45 A & 4 MR ER 450 . i E R J& IRFs K
J&& DBD 25 & 3G B R IR . TAD WA T 2 BRAY o [a] 35 43 (38 216 i~ 388 fi7) . SRD i T £ ik iy C K ¥, H
gty 5 FLsh YA SRD A RLCE D,

2.2 HWHY IRF-7 KERF I8 % 75 b3t 5 RIFEME R

WP 08 5 B3 GenBank th 7 R RM B HESI W I IRF-7 S 5L R 7 1 ilE 4T 2 77 9 He G A ) 1k L 3. &5
TR 7 K IR T 9 i, W 8 IRF-7 5 4 Fhddi 8 fa 25 ) IRF-7 [ — A F 48. 5% ~73. 6 6 Z 1A,
et B R A BE (73,6 %) 5 2 W i IRF-7 &5 4 Fhfd B 0 25 (0 IRF-7 A RUPE 45 0 . 40 51 o0 F 6F 83. 8040 (&b £1
BEfh 82. 2% (1508 81. 5% BELhfa 65. 426, 1 5 2RI FLIS B AR UM B . A F 46. 50 ~52. 5002 [, 4
K EL R FE S A H . IRF-7 [ DNA 45 438k %8 4> (IRF-7 DBD) i [7] — 1 A1 AH 0L 35 0 35 . 2 ¥ 55 #3 IRF-7 DBD
5 7 Fp i 25 19 IRF-7 DBD [6]—PE A T 60. 6 % ~85. 2% Z [a] s MRl EA T 78. 7% ~92. 6 % Z ] . 43 5k F
fF 92. 6 %0 R A BEAT 92, 6 %0 LMl 91. 7% BETh 4 78. 7% (B 1.£ 2).

2.3 B IRF-71 R HUMBOWES S

R T CsIRF-7 LE 2 TP R I R 50 i g Ak b 7, DL R 5 E MM IRFs RIGZ M C R A T
2 SR FLAY IRFs R HEAERT . A T A BUE £ 7R 1 000 YR & HlAE T 5 ) SRR . S5 520,
JiA ) IRF-7T RBAE— , o CsIRF-7 52 8P 5 0 M0 25 TRF-7 2R 4% ¢ R B0 101 5 A2 | 5 2 F 2,
HIRF-7T WREGRREGE . REHDHIIE R EHES YN IRFs KIEILS R 4 S TKE Kb CSIRF-7T 5
HAbAEHESI YW IRF-7 Al IRF-3 Je[F4 5 T HHEZh Y IRF-3 R (K 2).,

2.4 ¥BESIRF-TEEMNALHSG

PSR 5E 5 RT-PCR M5 & 1 CsIRF-7 B AE 0 & 8 & H4Uh iy A Rik . 45 R WoR,
CsIRF-7 R B GURp S R 0K AE AR RO IF S 0L It 40 AR 88 L i A 25 7 S 2H 4Uh Sy e i A i 2 . {5
CsIRF-7 JEHTE A A HAUP Y RIKBAFTE 22 5 AR O IE VB b Rk s . b b g Rk e .
JEHE R 2 TR A 21 2 A% s O BIE L P R REE v A S o O B R R IR R 9 A% L6 4 A 3.4 ff . 2RI R
REE. 53— T, CsTRE-7 Jk K7 fh (A AT | S5 R 200 1 i 2 38 o AH 0 /b A L 22 0] 1) 22 5 I 25 (8T 3)
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DNA binding domain (DBD)
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R . . .MAEVRGVQRVI] A
A .MAIAFEFAABRV]] CEARTCIRS! 1A
ZETTRANGEGE . . VIEN. . FRAFECTVATI BTYSSETEYFETC
4 IMCTVMNTEHRGENCSMEK . . NOSQET . IMTERTYSSETEFTETC
ETUNTEERHE . . STEK. . GDSCELSYMTELTESSETVCFEAC
ETTNTGYNGE . . STE. . . .DSQELSTMVELTYSSETEYTESC
ETTNTEYNYE. . CGET. . GLSGECSKVAFLIYRN. IECFESC
ETUNTEHNNE . . ETET. . QDSGEDFANTSDIYSSETEYI ETC
TVIN.EYNYES.FLTE. .ETTTEN. . YGIEEAT TTTENTEEG
RT TREQNEQETCSATCSAFAVGRGI FFTARVYNA . SNEMSCT
AVASGVENTRGSGGEVAGAT QQGFCTT INHHLT ATENTFTTSTRGUARAAT TQVT . ITTIG
ET SRETGSTVGEA . . TENREEVST SKATETGGVSEGSFTARENAGI CTESFITS . . STACLTIMICVIGYS.
AT SRET CWREGEG. . TLGTFAEAT2AVEFECGGPEGEFT ARTHAGI CAFGET FAFAGTECT LCAVQQSCIAEEHH
IAD
N EL ] NYCQENEAUTECY .+ v oesen..s EARAETHEERABQQCSYCRVSTCEVEN. « « o e v vvvvnansnnsnnn... SAT.QETIR. ...
o NYCQETAAVICSY e vvrvnsenees B EAEKHECAFTDQETEYEANETEVVS .o s v v vvvnsnnnsnnnseese. SAG.QBETY. ...
i NYCQENAAVEGSY s s vt vnnarsss FVAAENHECVIPLQESY YEVTEELVLS . v v v v v evnvevasnssnnnsens SR . ELTHY ...
SPHAPIE  GYGQHTETATE. .. . .YVAVERHECTT FDGESYCEVNEEEVIG . SEA.GEETY. .
i NEGGHKSAVFESY. . .FIPAETHECTTEDGTSYYEVNECEVLS. SEL.QECTY....
=X} TYAQFTEVVEGNY. . .1RATETYSCT T EDGESYCRVNEEEVLS . . . .SEL.QEETY. .
RiFEE: NYIE....VHTEE. Bawius VEEVLIQGE.YAQVNELALLN. . ’ ; . LEATRSSIW. ...
HEE IR NI v v sevsimsasucs sewed HYFETTYSEGECMGNNTEASVGGSH . + v s vvvvnsnssnssesenns TTVOGWREC. . . .
x5 AIFE[ATIIFGCIGCIFGEGFGLRRGIEEEITT GNQEL TGGECEGDCACALFVSEECATEAESEARELT FCSANFAFEFEAGLIGGLEE
= BYPECAEGC. BT .o vaensnes BVYEEEYRAWQVEAVESERECOE.ALT . ¢ s vvsensesnssesnsnsnnssesn EREILC. ...
A EYETKAEGE . GGFGT F1 TCACAGGEGT FAGFT YGRAVETTESEGEQER . ALTTGEARAFESEHCAEEYT SESESACTAVQRESEC. . . .
IRF associated domain (IAD)
EIEEER RTSRLGL . .LTYHL@@TIC PENTVEELLY
ZFEr AIARLE ] ECNTMVCILS
=T STERLG. EGNTMVELLN
: 5 EQNTMVELLS
5 EQNTMVELLS
EQNMIVCITS
EGNEMVCILE
HoOE CSSIIHF N CONYKECILS
ot CLSRCVI HRECETTIFT
= ERNRHTPIET
A GHPSCTELY ERNCLTEIET
EEEES L
Fap T TernF ) AlevEe MRS AUSICME  ENSIYTINSVEGLETA ECET. . ... .
FE=ET i
HEAEE i
LS L
=2 L
RiFEEE T
b= is
b C
BBV
A 0
BT R RN NV ST . RN R R SRR AR 3 . DNA 254 3 (DBD) . T3 A1 56 X (TAD) i 2 % L %t 45
T B TA AR L C- A Y 22 R B % X (SRD) R 7 HE AR 1 . DNA 255 38 X AR 57 1 (8 20 /% F /0 J7 AE A
Nonexistent amino acids are denoted by dots. Completely conserved residues across all species aligned are shaded in black. The DNA-
binding domain (DBD) and IRF associated domain (IAD) are indicated by lines above the aligned sequence. The C-terminal serine-
rich domain (SRD) is highlighted by a big box. The conserved tryptophan (W) residues in the DBD are highlighted by small boxes
Bl 1 HMEsh Y IRF-7 2K &SR T 51 /) 45 44 RRAE 1 22 7% ) Lkt
Fig. 1 Structure analysis and multiple alignment of IRF-7 amino acid sequences of 11 vertebrates
s L
3 it

BHESh Y IRF-7
IRF-7 W5 38 iR

F O

LEROE TN

D aifs T TR T 9 3R B A i B DY i oA B S I LA RE
RN ST B K 7 IR GE 2 T TREF-7 kA% ) BE A e 2 54
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ARG R RACE 45K, W & SR 2L rh e A 8 T IRF-7 JE P 2K cDNA IR AT T 20 T4 08 (45 H F
T RE I A 5 WIS I 5O 2 B RT-PCR £ 70 M 1%k IR AE 1 3 0 3 41 40 9 338 K7 i 58 o itk — 20
WF5E 3 75 8 TREF-7 JE A £ 11 3Rk Al ik S AR I D RE I BIE R TARAT R 1 B& 4l

Homo sapiens IRF-6

100
Paralichthys olivaceus IRF-5 } IRF-5 W5k

55 74 Homo sapiens IRF-5

100 Danio rerio IRF-4
4’—':Homo sapiens IRF-4 IRF-4 WKk
100

Homo sapiens IRF-8

65 Channa argus IRF-7
a 9EEpinephelus coioides IRF-7
100 Paralichthys olivaceus IRF-7

94 L @ Cynoglossus semilaevis IRF-7
Xenopus tropicalis IRF-7
Gallus gallus IRF-7

Homo sapiens IRF-7

IRF-3 WKk

100 Mus musculus IRF-7
Danio rerio IRF-3
96 Homo sapiens IRF-3

70 Homo sapiens IRF-2
Homo sapiens IRF-1 IRF-1 WKWK
100

Paralichthys olivaceus IRF-1

The phylogenetic neighbor-joining tree was constructed based on amino acid sequences of 19 IRF family

members from twelve species of vertebrate
2 HHMESNY) IRFs ZREM RGERERFR
Fig. 2 Phylogenetic relationship within the IRF family

cDNA J 5] 43 7 45 5 22 W], o ¥ 5 8 IRF-7 30(
¢DNA [y 3'875 5 &~ mRNA REaZE %55 B H 25} 8
RAE SN 1) U S G B 56 A (Sachs ez al. 1993), j@l%zo» IL
BILRFIIOM SRR 5 SR RMIEML . 25 15| )
W IRF-7 JER 4900 2 b & DNAGES 25 o) be
(DBD), F i % 4 6 X (IAD) fl 2 H B i & X 235 | ¢
(SRD)AF 3 A ML B 4549 454 . vk DBD 3% — - o= ﬁ B o=
A 254 ) €2 2 R A B e R i
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