J. Fish Pathol, 6(2). 93-101 (1993)

Cloning® & XS] RNAI #3ze] E4¢ #s}ly

&, Ad4, A7

*Hr* et o) 48

I.E'.«] RNAI-ﬁ-’“Z}\-: RNA processmg’l 3’r°1 3}-;:1] % RNA transport"ﬂ *M 3}1:’] °}3J’/V]
FA2e] FFel 88 g2 I @& AYolh. A2 RNAI RAA 1% stebsr) A Y
22 ¥ 9794 mal-1 mutant geneS cloning3te] o]} i DNA sequence% ZAHo 24 RNAI
82 mal-1 FAAY o) AL o) Hs A 39} mal-1 markerZ 2 yeast strain(R49) & HE
genomic DNAE 2314} | & Bglll 2 Heslo genomic southern blottinge #¥ 23} wild typed)
349 Y384 3.4 kbl A hybridization ¥ signald $92, RNAI ¥ mal-19] yeast genometh o
single site® EA¥E X F& 23E 4k mutant strainS 2 € 4& 3.4 kb2 Bgll fragmentZ
pUCI19¢] BamHI site®} subcloning3t9 transformantS§ 43, wild type RNAl #3A& probeE
39 rnal-1 mutant A& cloning® + Y4t} pUCI9 cloning® RNAIFAA ¢ rnal- 1822
$¢ o}t Bal3 1A E dof ol Sof digt 47] A9E wlw¥ A3} transcription initation site ) 4]
HE down streamBF 2.2 17 ofelx A3 o] TCC7t TTCE dA] = o] Y2l 2 A3 serinel pheny-
lalanine 2.2 W= = 23E Ut} Wild type RNAI gened] S'-region®l 3792 TATA-like seque-
nce} true TATA boxU A #41317] 8t Bal3l deletion®] &3 -103nt7}4] deletion® FEAHE o
Ao ARNAL rnal-1, 81-2-6 clone®] mal-1 allele?t complementation®x #ggdo} A
RNAI> TS-complementationd 8t E3tic}. weba 8472 TATA-boxzt ¥2|d &L promo-
ter2 ’-‘H‘ﬂ'ﬂ %‘ﬂ’& Q’”ﬂﬁ‘}

Key words | RNAT gene, rnal-1 gene, colony hybndxzatlon, DNA sequencing

Bacteria® F iAo 3d EAYESY HY: £ 4 gddoFe 447 2k(permissive tempera-
Az} Az 222 9189 eukaryotesol FH 3 ture) ¢ 3C°Jl’\1 AAHA 44 sy AZYH 2

Yz2{716S Hestelc st &3 A= 1980
A% ZUHLE eukaryotesE FATH A7 MY 2
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yeast TDNANo| Eaj8l= Bglll fragment7} Yehbe
2ol ch(Peter et al, 191). 4.55Kbe] band7t 43}
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gestion H= A& HHHoZ &9 & 4 9lE indica-
ter2 o] 835k
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Fig. 1. Genomic southern hybridization with DIG la-
beled 34kb Bglll fragment of pUCRNAI for
identifying the single copy of 34kb fragment
which contains rnal-1 mutant gene.
lane | . YEp24RNAI(81-2-6)-EcoRV/BamH
[ digestion

lane 2 : YEp24RNAI(81-2-6)-BglIl digestion

lane 3. Lamda DNA digested with EcoRl/
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lane 4 Yeast DNA(containing rmal-1 al-
lele)-BglII digestion
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A B

Fig. 2. High density colony hybridization with DIG
labeled 3.4kb Bglll fragment for screening ma
I-1 mutant clone.(Panel A) 2nd screening of
rnal-1 mutant clone are shown in panel B.
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=2}
=]
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6086 bps
RNA1L %e

gol & & F AUKFig. 3).

mal-1 §#32¢ A 34
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th £ 99 Fil ANE AREAAEE Fig 3o U
Bt A@ELAE A4 ZAZ RNAT Rz
mutant ral- 1%z} Afolole HpE Aol ¥ 237
FaRorng 449 9718 dHEE SawAl oz u
£& A% 94 59 294E depld

Bai31 exonuclease®] ¢/# deletion
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ol EWd o7} UENIR 94088 §'-flanking se-
quence$} coding region®] DNA sequence® Hlus| K
22 8ot weka Baldl exonucleased] 9% fEAl
o] 8=

Bal3l lunite 33ug9] linear duplex pGEM DNAE
1053 30T A 400bp¥ deletion®th: Zo] 230
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WA pUCRNAT #3d4& pUCI9el EAl8E EcoR
I site® FE deletiond F3A™ pUCmal-12&
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10. 20. 30, 40, 50, 602-2.2 8glth. oA FH€ Bal3
I =4 RNAL f8249 3§ tA Xbal o2 #

pUCrnal-1

2000
rnal-l gene

Ecollv
Hindil, 3043

Fig. 3. Restriction map of recombinant plasmid containing RNAI and rnal-1 gene.
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98t pUCI99) smal, xbal sited] subcloningdlil
mal-1f34 self ligation AIZ T oAl Hol A Bal
31 =¥ DNAE Zejdto] AFALE dste &
A 27 100 bp- 1kb7HA] deletion® THYE Bal3 I
FEAE $EE £ A

DNA%7I A9 £4

dideoxy chain termination®'o] &} ojn] W&z
RNAT 3% A7|5E# clone® mal-19] 5'-flan-
king 971"l Fig 41 Jeht Sloh

Fig. 491 Uehd vte} 2] transcription initiation
of #8% 4¥& 3= TATA box(Breathnach and
Chambon, 1981) < -69912/2] CATAATAT sequenceZ
31, CAAT sequence(Bonoist et al, 1980)% -182
9131 9] TCAAAT sequence F4¥th 22y RNAL
fAAel & %2 transcription efficiency& 7HA& {4
o LyeEbbE CT blook(Dobson et al, 1982)°)4} Py-
AAG sequence(Dobson ef al, 19825 Burke et al, 19
83) 5ol 2A&A gt E£3 wild type RNAT &
A4 mutant mal-1F42E B2 # 23 ATG tran-
scription initation codon®.& & 17#4 amino acid
A TCC7t TTCZ mutationH w2 &% 7

NNNTGTGTAC CTATGTGCAA AATCCATCAA TTGTAGCGTT ACTTGGYCCT CATATIGATG 3%
AATCGACTGT GATGCGAGGA GCAGATGCAA AAGACGGACA TCTCGTGGCG TTTOCTCTT 300
TGITGAGTCC GGACCAACTT CTGATACTGA GCOCAGTGAG TTTTTATICA AAACATTCTIT 240
GCLTCOGOCG TTCATAATGG TCTGYGAAGT CCTCTAGTCT TTTCTIGITG TOGTGTTGTT -180
TCATAATGTC AAATTCTACT TTTGATTTAA AGCTCTTAGT TTGGTCATGG AATGCATGTC -130
ACTATGCACG TTGTGGGACA ATTAATGGAA AAMAATTTAT TAGGAAGATA TTGATCAAAG 76
GCATAATATC ACGGTAAAAG GTGAATATAG GCCATTTTAA CAGGCYGTCT YTCGAAACAG 10

MET ALA THR LEU 1S PHE VAL PRO GLN HIS GLU GLU GLU GLN
ATTTTAGCT ATG GCT AEC TTG CAC TTC GTT CCT CAG CAC GAG GAA GAA CAA

PHE
YAL TYR SERJILE SER GLY LYS ALA LEU LYS LEU THR TR SER ASP ASP
GTT TAQ TTCATC TCT GGG AAG GCA CTC AAG TTA ACA ACC AGT GAC GAT
TG

RE LYS PRO TYR LEU GLUGLU LEU ALA ALA LEU LYS THR CYS THR LYS
ATC AAA CCA TAC CTG GAA GAA TTG GCA GCT TTG AA ADC TGT ACC AAL

LEU ASP LEU SER GLY ASNTHR ILE GLY THR

TTA GAC CTT TCAGGG AAT ACA ATC GGT ACT

Fig. 4. Nucleotide sequence of RNA T gene including
its flanking regions.

AUt £& mal-19] 471429 E RNAT fdzte &
A 549 otueate] mutationd] & 2% FFA
phenotyped F¥&ths H1E loI(Helen. M. ¢f al,
1989) o] ofulimabe] th 37} L& 7HpA EAWOIE
fagtded ¢ 982 e o2 AsdEd

RNAI #3479 TATA-like sequence ¥4

B Aol A coding region®lo} ThE FEol 4 Muta-
tion site® #1371 A8t mal-1 A2 5'-flan-
king sequence® #4189 o\ 5'-flanking sequence 4
ol & RNAI gene ¥ mal-1o14 #Habvh g2l weby
RNAT 329 transcriptiond9] 548 2AH6}7] 9
3tod 5'-flanking region®l &8k 370l TATA-like
sequence(Fig. 5)&°] TATA boxZ #&8he g &
etz stglct 9o 488 AH3}7] Hate] pUCR-
NALE Bal3l deletionol ©13 -103nt7}#] deletion®
=X E Ao pUCARNA [ o2 Waldu) =& R
49(trpl. ura3-52, mal-1 o} transformationd}7] $3te]
pYEPmal-1, pYEPARNAL & #Astglom 1 344
2 Fig 69 UERASITH pYEPmal-1. pYEPARNAI
718}l YEPRNAI(81-2-6) 21#hg R49l transforma-
tiond 43 pYEPARNAI & TS-complementation$
82 XAH(Fig. 7). meky @47 ez T
promoter2 &84 £ &t

-100 “0 80 70

GAA  AAMMATTTAT TAGGAAGATA TTGATCAAAG GCATAATATC
-0 -0 ~40 -0
ACGGTAAMAG GTGAATATAG GCCATTTTAA CAGGCTGTCT

% =10
TTCGAMACAG ATTTTTAGCT ATG
Met

Fig. §. The ¥'-flanking regior of ARNA gene and
three possible TATA-like sequence.

2} A}

B d7e sy A4(903-0401-019-2) o
o +Y=UL.
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Fig. 7. Thermal sensitivity of three kinds of yeast tra-
nsformants harboring pYEPARNA L. pYEP-
mal-1, and wild type 81-2-6. pYEPARNA
carrying -103nt in 5'-flanking sequence from

ATG codon could not complement mal-1 al-
lele at 36C.
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Characterization of the cloned RNA1 gene of

Saccharomyces cerevisiae

Young Hwan Song, Dae young Kim and Jin Kyung Kim
Department of Microbiology, National Fisheries University of Pusan

The RNA I mutation of Saccharomyces cerevisia is a recessive and temperature sensitive lethal muta-

tion which interferes with the production of mRNA, rRNA. and tRNA. However. the precise role of

RNALI gene have not been revealed until yet. We have cloned rnal-1 mutant gene from rnal-1 mutant
yeast strain(R49 ; trpl, ura3-52, rnal-1). The 3.4kb Bglll fragment of wild type RNAI clone(81-2-6)
contains whole RNA I gene. The genomic southern blotting with Bglll digested R49 genomic DNA

as a probe shows the unigue and identical band with wild type 34kb Bglll fragment. Therefore, We

prepared partial Bglll genomic library(3~4kb BglIl fragments) into BamH I site of pUC19. The ma

1-1 mutant clone was screened with Digoxigenin(DIG)-lableled probe by high density colony hybri-

dization. The 5'-flanking region of rnal-1 gene was sequenced by dideoxy chain termination method.
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The 5'-flanking sequence of RNAT gene contains three TATA-like sequence s TAATA, TATA and
TTTTAA at position of -67, -45, and -36 from first ATG codon respectively. The 5'-flanking region
of wild type RNAT gene from ATG codon to -103nt was deleted with Bal3l exonuclease digestion,
generating pUCA/RNA 1. After constructing pYEPARNA I (consists of -103nt delcting RNA T gene,
URA3 gene, 2um rep. origin), pYEPrnal-1(consists of Xba I fragment of pUCrnal-1. URA3 gene, 2um
rep. origin), and pYEPRNAI. each plasmid was transformed into host strain{trpl, ura3-52, rnal-1)
by electroporation, respectively. Yeast transformant carrying pYEPARNAI did not complement the
thermal sensitivity of rnal-1 gene. It means that TATA-like sequences in §'-flanking region is not
TATA sequence for transcribing RNAI gene and there may be other essential sequence in upstream
region for the transcription of RNAI gene.
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