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Polymerase Chain Reaction #HHo| 2%t Halobacteria gvp
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Halobacteria®] gvpD, gvpE F07E 7FA X S Ao Belsle A2, o]EL 1 transcripts2)
T4l glo] Ef2) Aok wlEel B AYAe] ZAE o)Az 9uk. B AYPe ook
mRNAE reverse transcriptaseZ A}&, DNAZ B} o)& t}A PCR(Polymerase Chain
Reaction) Wjo2 $XAZ]ozH, fAxte] dokst mRNAS oo Axe <1# DNAR
H2)AIste] RNAS] cloning, RNA sequencings o)A sgic). A== S3a) gvpD el 4]
71¢] A ORF(Open Reading Frame)2] #4914 northern hybridizationol 4 w7z X

transcripts& #J¥ £ ¢l2ic)
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Halobacteria®] 7}~E §-H2= Halobacterium
halobiumel| 4} 7k~ o] F2 whalal G132 gvpA7t
cloning, sequencing® ©]#(2,4) o]9} #a FHz7}
A& HaEe](5,6,9) &) e & {ArFoR
AA=T gl

Halobacterium sp. GRAE 1 7F~%9] 241 Edd
Holgo] 0.001%FE ©] %o WEFFA Halobac-
terium halobium2] ApA-ZAWH o) &(1%)o v]s) =4
WA veldth $x19 £ Edwo]§9 o]
insert elemento] 2%k 7o & o] A2l DNAS
432 F=zb7} chromosome 1811 Plasmidol
P E fARRE FHAZ sled vlE), "als )
chromosomesllwl 7}x| 3 glchs cigeAda) @A )
22X FAA ATl FE HEE QAEw g)

F ATt

FA7} gvpD., gvpE+x F& v 437} gvpAst
bR 9l A2 Halobacterium halobium
5yl Al 2e)a Halobacterium sp. GRA(9)9] 4 sc-
quencing = glc}

Sequencing®] Z=2 4 gvpD+ H. sp. GRA)A
1476 bp 712} H. halobiume| ] 1,608 bpe] =27]2]
AR vielyton] g gypEY A 1 #v)E
546 bp(H. sp. GRA)2} 573 bp(H. halobium)Z. v1e}
stk

°l& FH2te] mRNAS dyeldi= WA H
halobiumol| A gvpD9] primer extention A¥ o2
gvpD9  transcription startE® HodFEglov) 1
mRNA$®] 227]& HoiFR]= 28lar gvgD 9} gvpE=
co-transcript& Z&+= polycistronic gene &2 o] 4}3}
ATK3).

3HH H. sp. GRA®IA gvpD, gvpE2] mRNAE
northern blottingo| 4] z+2} 330 base, 420 base®]
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A7E HeJFEnr 9len gvpEe] primer extention
HElA 2 expression startd B2 gvpDe}
gvpEs= 7t7] w2 ¥ = monocistronic genedl &
BolFrh9).

olelgt f-4d7te] 1710 Bigk DNASE RNAS 4
Hae] Afelw dulrhA] g AR EY HA o5
MRNA= 2 452 vl-§ gdefsle] dubdal nor-
thern blotting©. 2+ 7 $t43 27|28 T ¢
= 7Zlo] opxdr} 3= A3} o] Archaebacteria®l &
Aabs A3 ohit Alzgl 5 A B4 B 5 gl
splicinge] &zR3}#] ¢i=7} k= 7 Soloh

£ AP olejgk DNA, RNA Hdol4 vpept
BdAE szt E<k4d mRNAE 4Ag 4
Holl 4] EAsly] §lsted mekdl Ho® mRNAE
A4 A wH: DNAE tjhA] PCR(Polymerase
Chain Reaction)2, 5o gl ko g ZE4)7)
= S AMestsok
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Agel| AMEE 5= Halobacterium sp. GRA(3)
ol 2 wiA|= thol &% 7HH Halokomplett-
medium< AR2-3}¢ )

ZA4(1 1%, pH 7.0): 250g NaCl, 20g MgSO,, 3g tri-
sodium citrate, 2g KCl. 10g bactopepton(Oxoid).
Halobacteriadl| A{2} RNA-Isolation

o] ¥PHe Chirgwin 519 #h§e 7|Eog
Halobacteriaoll 9t wW3A|zc} =3k 25 Lolo
(Tris-solution#] &) t}-&-3 e} DEPC #&] & 314
RNAse®| #4& 3idct. & DEPC(Dicthyl
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pyrocarbonate) 2/1000 Volume& £ ¥ 3
B nEow e 3 A4 1247 xgz]z‘f]—jl
o] £Me autoclaveA]Z] & AJ83slgc) 7 9o R E
7l 4719 DEPCAHE Fhivz e
autoclave A #H A} A28}t

HalobacteriaZ 1:100 (v/v)& dE8lo] =v}st A
7R 718 & olE S0mie] cultured] S
441813 eH(8,000 rpm, 5°C, JA-20 Rotor).

o]Z 7} 30m/ salt solution(250g NaCl, 20g
MgSO, 3g trisodium citrate, 2g KCl per liter) &5
S washingdt v #H3AZ #E 35m/ guanid-
inium solution(4 M guanidium isothiocyanate. 20
mM sodium citrate, 0.1 mM dithiothreitol. 0.5%
N-lauryl sarcosine)el| “’*‘“E} olu] 20G 2] H}*“r
7 Sml FAZIR 6~838] &3, wiEAIF7Ie] DNA %
71 RS sk A ek

SW-50 ultra centrifuge tubed] 1.5 mi CsCl-&-<K
(CsCl 9g+10m/ SHT)E Wil 2 9ol Hmu
vk Heeo] FEa]el(guanidium £-o8)E
QAR A1 TH35.000 rpm, 18h.18° ()

462l DNAZF 235 &8 2iagA 78t
AL ookstAl AAME RNAS %ol 360 w2l DEPC A
255 549 F. 40w 3M DEPC ##] sodium
acetate 3} 1 m/ 100% alcohol& 23. —70°CellA 1
A17F A =) sted A A 3 15'5’_—91 A F lml
80% alcohol® washingsdt A5 RNAE 100w
DEPC #2] 5ol Hod —70°Cell 4 B3sialrt
DNAse Xzl

4714 BWJ o2 pEEs RNAL 299
DNAo  e9d=sl-s 7FsAdel Sl7lel(2Al nor-
thern-hybridization¢]+} primer extentlon*&_fﬂoﬂ/ﬂ
= DNAY] 2.9of w2 o]Ahg st 5= gld+)
RNAse free DNAsex 2] & 6}03\11]—.

40 W RNA £elo 24 1 M Tris/HCI pH 7.5, 1.5
W 01M MgSO,9t 44 1 mg/ml RNAse free
DNAse(Worthington Co.) & 91 DEPC-ZH/HTE
l()(),u/F LS 4 J_A]ki’é}ﬂ _9_251-75].03]:}_

25°C, 308 W8 % DEPC-3H7H7 100 &
231 phenol# 2] (phenol, phenol/chloroform, chlo-
roform)®} ethanol & (2.5 vol. ethanol)& 33}l
.
mRNAZ| Polymerase Chain Reaction

o]+ primer extention WMo 2 mRNA|A &
4% DNAE PCR #Hoz F3EA7 74011:}
Hybrid solution 50 4 100% deioned formamid.
44 1M PIPES. 8/ 5M NaCl, 1 @/ 0.1 M EDTA
pH 8.02.2 w513, 20X Tag-Polymerase buffer+
1.OM Tris/HC! pH 9.0, 0.4 M ammonium sulfate,
003 M MgCLE #1833tk 10X RT-Mixe 3.5/
4mM dNTPs, 254 10X RT-buffer, 1254
RNAsin, 18 ¢ deioned H.O& AH&-3}9l 1z, 10X RT-
buffer+= 500 mM Tris/HCI pH 8.0. 50 mM MgCl;,
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50 mM dithiothreitol, 500 mM  KCL
BSAE Ab&sisich

11.1 yl RNA-primer £-24(50 gg RNA+ 100 ug Pri-
mer)el] 18.9 w2} hybrid solution& 21 42°Ce] 4
124]17} incubation A1#Th o37]o] 170 4/ 0.3 M Na
acctate®} 500 y/ cthanol$ o] dry ice/methanol
bathell 4 15870 A4 A #ck

1589 ARl F 75% ecthanol/25% Na ace-
tate® washingsdl . opA] [5% AR 2.2 3
Ag 1083 ek o] A% DNA/RNA hybrids
25y RT-Mixe]] =olx, olell | 4/ (20 Unit) AMV
reverse transcriptascs el 42°C. 904 incuba-
tionA] A}

Primer extensionA]Z} #9426 uhell 1004 2.5M
ammonium acetate®} 125 4 phenol/chloroform/
isoamylalcohol(25/24/1)& 3¢ Phenol gl gt
F gl 2.59 Aleohols Wl oh33AE A7l
o} o} A 855 ul FHell o] 50 4 20X Tag-
Polymerase huiigr. 7+ 4 mM dANTP(A. C.G. T2
Sul. 1.0 4 20 uM 5'-Primer(ca. 6 pg/20-mer). 1.0 o/
20 uM 3'-Primer. 2.5 @(1 Unit/ul) Tag-Polymerase
E Yo PCRE ZFA1Zt}l PCRE| x71& dena-
turation, 94°C/23% hybridization, 353°C/90Z. poly-
merization 72°C/2%, 303] wkEo]lu] A=} denatu-
ration®] AJ7he 2% elslelal whAP polymera
zation®] A|7h= 5% dxksiglor] o3 vy g B
LI R B R S B R R A

0.5 mg/m/

#n 9 0%

Halobacterium sp. GRAY 7} §H=F gvpD,
gvpE9] Fx9} 4" oligomere] DNA sequence
e} 91x)3= Fig Lol viebigdch -7 ke A4l
34 EE primer extension 433} northern hybri-
dization®] Z#ell )3} transcription?] W A

1 kb,

Fig. 1. Structure of gas vesicle genes, gvpD. gvp£ and
gvpA in Halobacterium sp. GRA. A hatched bar
indicates a gas vacuole gene. A long arrow
represent start point and size of transcripte, a
small arrow and number indicates direction
and position of an oligomer.
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Table 1. Sequences of oligomers for Primer of reverse
transcription and PCR,

Y6 S-GTGTTGATCACCGTGCGT-3 18-mer
Y-8 1 5-CGGCGTACGTCTCGAAGA-3 18-mer
Y-9 1 S-AGCTGCTTGAGGTGTGGG-3 18-mer
Y-10: S-TCGGATCCCCGTGGAGAA-3 18-mer
Y-11: 5“CCGTCTCGGACACCAACA-3 18-mer
Y120 S“GTCGACATCCATGGGCAA-3 18-mer
Y-13: S“-TGAAAAACCGCCGGATCTCGC- 23-mer
GGG-3
Y-14: 5“CCGGCGAGCCGGGCCAGA-3 18-mer
Y-73 S-GCTCGTAATAGTTCGCTGATT-Y 2] -mer

2Rl 2 A7) #A1g Ao|eKs, ).

el 5l gl sk A= oligomere] WE W owp
F vbehl AR 2 A2 Table lof vehydc.

mRNAS] PCRell 9J&t Z#-& Fig 2¢] agarose
gel electrophoresisel] 2}l ¥-415}9] om) Lane |3}
2 DNA-markers. 21 227)% 29 kb, 126 kb, 1.03
kb. 0.34 kb, 0.13 kbe)t}. Lane 2= PCRY 7]%&
Aakgh Zlo 2 100 ugd) total DNAZ template 2
Ag-3ked(reverse transcriptases AF&847] o), o}
= A k2 o2 PCRE da slojv) 24w
primeri= oligomer Y-733} Y-12&4% PCR-pro-
ducts= <48k 504 base® jeldt) Lane 3¢
oligomer Y-12% reverse transcriptasc®] primeri
AH-ste] mRNAH 4. DNAR ubE & o=
oligomer Y-12. Y-138 Apg-3le] PCRZ Z#4]7)
LR 71 producti= ol 4E =27]. 233 base® v}
sl

&9 Lane 4= 4 2151 RNAC| DNA7} <
e} AP E 2xg g wxsly] 9
7122 oligomer Y-12% reverse transcriptase 2]
primer® AREFH F o}A] oligomer Y-12 22 Y-
7308 PCRAIZL Zolth. e} 442} gvpDel A
mRNAS®] start pointi> DNA  xelabe]  ¢)x)71
oligomer Y-733 Y-12 xfolef| g)7]el]. Y-732] )%
7halelli= mRNAZ} Ea08h2) er=ch wieba] Lane
22] DNA template®] 7%$¢h= te] PCR-pro-
ducte= A4kE] 2] gkl

Lane 7-2- oligomer Y-103 Y-14% primer® A}
88 RNA-PCR-producte|c}, 71 z7]= DNA <] 4]
ofl %1 227781 719 base & Vet Lane 8¢ RNA-
PCR-product® oligomer Y-113} Y-14% A}g-3}
Ao R 453 base® vhebygth Lane 94 *14] RNA-
PCREAH] oligomer Y-833 Y-14(¢] 5 oligomer2)
DNAZe] el 972 base)F AHEal #lelv} pro-
ducts= 501217 ekglr} of7)4 product?} whE
AR A & o) reverse transcriptase®] poly-
merization ¥ o] FA7} opdy} Z&3ly gl

Northern hybridizationel| 4] 2}elsl -4} gvpD
°] mRNAY 330 base HEZ4 o] mRNA2 stant
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Fig. 2. Agarose gel electrophoresis of mRNA-PCR
Progucts.
Lane 1. 6: DNA-Marker: size. 29, 1.26, 1.03.
0.88, 0.34 kb and 0.13 kb.
Lane Z: Function test of PCR: using 100 ng
of total DNA as template (without AMYV
reverse transcriptase), Primer; Oligomer Y-73
and Y-12; PCR-Product. 504 Base,
Lane 31 mRNA reverse franseripted o com-
plementary DNA using Oligomer Y-12 as the
primer of reverse transcriptase. and amplifi-
ed by PCR using oligomer Y-12 and Y-14.
Size, 233 Base.
Lane 4: Oligomer Y-12 used as the primer
of reverse transcriptase. and amplified 1o
oligomer Y-12 and Y-73 using PCR. no PCR-
Produci generated.
Lanc 5 cmpty.
Lanc 7. RNA-PCR-Product using oligomer Y-
10 and Y-14 as Primer. Size: 719 base.
Lane 8: RNA-PCR-Product using oligomer Y-
11 and Y-14. Size: 453 base.
Lane 9. RNA-PCR using oligomer Y-8 and
Y-14. No product generated.

pointZH-E o M9l 9133 oligomers Y-12
7hAlelek. Lane 73 8o 4] vjebt RNA-PCR pro-
ducti= o] FAA7E o o] HB slx)i= qrans-
cribe¥l & vlebli= 7le & northern hybridization
o A vhebst 2l A A transeript & 359 ex-
onuclease®] G efo iz Eakxl oliiele Aapsiar g)
ok olEs o fFHA gvpDi WAl ORFel Al
transcribesd o] #4 Al ¥ o] mRNAZ®] olekale.
AFEAACR o] f31zke] walo] log-Phascol] Hut
=8-S A sHA northern hybridization & %8
Hold: A O oxgheh mg vpmee] gl
2ol Az A vhime] 4 omedr ofe] o] o
AR gvpDel wkE 2" Cze]al 1 mRNAS of
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ehiFzE 499 F old wbvh Az,

o} Eubacturidﬂv“« 2] 0|28k Archaebac-
teriaol Az L fAIAbe]) RAPAESA Aot o)
ulepgh Afefolul(7). opale ¥ AR AANS o
of], F4x}2] promotor sequence 3} A A -glar
3]2.7(8.9) tJ5°] mRNA$] terminator sequence
= g b Aljke] gle welel7). ©]2{d mRNAS
Aol A Al wle } e 7heke] o] 7] DNAe]
Ala Ao r qleksto] 414 e AdAde
skald o Fect.

2 oAlgle) whyEe 1 olekgte] FAE Bebste]
#Hal 94 AF8E3= DNA-cloning, scquencing®]
& mRNAo|® A &sledz A2, 2g=al
RNA-sequencingell 4-5-3h= Z3& mRNA-PCR-
Product®] cloning, sgquunun 102 R} fA ol
T olez|ep 7l
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ABSTRACT: Reverse

Transcription and Amplification of Halobacterial gyp Genes with

Polymerase Chain Reaction Method

Yoon, Byoung Su*

and Sang Seob Lee (Department of Biology,

College of

Natural Sciences, Kyong-gi University)

The genes of Halobacteria, gvpD and gvpL. take part in formation of gas vesicle. These
mRNA cause a lot of experimental problems due to its characteristic instability in the
analysis of transcripts. This study allowed casy cloning and sequencing of RNA by
substituting a stable complementary DNA for the mRNA of the genes for an analysis.
The weak mRNA was reverse transcribed to DNA using reverse transcriptase. and was
amplified using PCR method. The transcripts confirmed in this study have not bheen found
in the northern hybridization covering almost all ranges of ORE of the gene. gvpD.



