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Abstract

In order to search for the effects of Shine-Dalgarno (SD) sequence and nucleotide sequence of spacer region
(SD-ATG) on bGH expression, oligonuclectides containing randorn SD sequences and a spacer region were chemically
synthesized. The distance between SD region and initiation codon (ATG) was fixed to 9 nucleotides in length. The
expression vectors have been constructed wsing pI7-1 vector containing a T7 promoter. Positive clones were screened
with colony hybridization and named pT7A or pI7B plastud sevies. The selected clones were confirmed by DNA
sequencing and finally, 19 clones having various SD combinations were obtained. When bovine growth hormone was
induced by IPTG in L. cofi BLZU{DES), all cells harbaring these plasmids produced a detectable level of bGH in western
blot analysis. However, various SD sequences cid not affect on bGIH expression, indicating that the sequences of 5D
and the spacer region did not sufficiently destabihze mRNA secondary structure of bGH gene. Therefore, these results
indicale that the disruption of mRINA secondary structure might be a major factor [or regulating bGH expression in the

iranslational inftiation process.
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E 49 #sto] E coli BL2IDES) (F,
indl, s, mimB, lacUVS-17 genel) F5[25]F AHE3HY
t, ZEAWCE s dATE 37T A ampicillin
(50 pe/ml)E H7}8 Lwia-Bertani (LB) W) =(yeast extract
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Vol. 10. No 42000, 8) / 423



BEEE

G+ Kirkegaard & Perry Labo 2 B8] Pg3te] AME31Y
t}. IPTG (isopropyl-1-thio- § -D-galactoside), acrylamide,
molecular weight markers, urea, lysozyme, agarose, ampi-
cllin 2 Sigma (USA)ZHE +93a, UMz 28
Aok g Ange 9F $E9 R A4A

HT"‘

AES2RE 2
EJ #2l+ Bimboim and Doly[17]2] alkaline lysis W8
of we} Waksich Be G Feav|=E $E57] 99
o] 5 M LiCl¢} polyethylene glycols AR8-8h= el o
& F23AY, 7 E(QIAGEN,
Germany)& AHgetoich AlgEL Adw 5w FAl
A A ZEe we 249 2} DNAZ o §49] unitE

223 whg buffersh 48 ¥, F7TAX 12407 $L)
At AE

6 % loading buffer {(0.25% bromphenol
blue, (L25% xylene cyanol, 40% sucrose)E

e gHenE 33

ol ©
a3 &

Hol 1hg-& F4
A1#] T2, agarose geliboll4] £2]5tel ethidium bromide
S 05 pg/nd)o] SR AAA T, 260 nng) AAG B
A# polaroid AE({Type 667)& A8t A 295
Gk E4 A gF B2 DNA 2742 3437 9

ghed TAE {40 mM Tris/acetate, 1 mM EDTA) agarose gelel|

A B 7, g5k 27]9 DNA A3 S 2l o] silicagel
HAE o431 3= 7)|EY QIAEX II Gel Extraction kit

(QTAGEN, Germany)E AHg-shed 25t
DNA @7|Md 24
DNA 9972)4%g l",;r@% double strand DNAE 3dog

&= Sanger F[18]9] dideoxy chain termination ¥Fge o}

2} HEly, W52 8 M urear}t A7l 6% polyacrylamide

geldl A E-2l8t, o)Fo] Ey geld A= F, F0TAA

Xray @59} =2 AA autoradiographyd] &3] A2 &

Aakeict.

Colony hybridization

Cohen F[17]¢ #dHE
AL B A4 el
toothpickg o] £35}a} £71
W WA e ol

e el dof] PR
=9l nitrocellulose filtere] W d
Z, 37Tl A colony=e] 1}

7

Adsids o filterE Al

Z.)

G|
i

24/ 49HE

LR

e

ol &A - HAY

%, 2204 BAEA(05 M NaOH, 1.5 M NaCl)e]l 5%% gt
DNAZ 9149471, 288905 M Teis-HCL, pH 7.5, 15
M NaClyellA] 58 F8lA]7] thg, 2 % 55C A 2353t
washing ¢ 3 3 MM paper]a] 4 elsr 85T vacuum
ovend] 4] 24175t bakingdtv}. Hybridization bGH
(DNAE probeZ&}o} Sambrook S[17]2] ®h el mhe} =
#3Fia, 2T o)A hybridization 3, filters 42, 2 % 55C
{0.3 M NaCl, 0.03 M Sodium citrate)s]] 4] 5 ', 65T, 0.2
% SSC & 0.2% SDSA A o2 ¥ A= b, Xray

A BHT T 2AE A3

waas gase k
242} ampicillin (30 gg/ml)
£33 7, 37Tl M 3% o of
ghishe wjokd e 2o A

ODepl A 054 =28 of

coli BLZ1(DE3) & &
o] H7hg LB < zllHH
CECRER LR
12002 3|43 &, HL-ES}
7A et dud F4L [ty fYske] PIGE 1
mMo] =% H7kg ok, 6417 1 H|gksha ujekd 1

mlE 3l €42 g TAE 4 s, sample
buffer (0.05 M Tris-HClL, pH 6.8, 0.1 M DIT, 2% SDS,
10% glycerol, and 0.1% bromphenol bluey 200 gio] e
ste] A ZE opd T ool B f)dhe] ARgahalth
oA ArdEa Laemmii[12]e] Wl wha} 125% SDS-
polyacrylamide gelel A 2A1g9 . A A7) £
27k B gel& coomassie brilliant blue &< 302 A=
A T ek 2 oal(30% methanol, 10% acetic acid)<l &
A 244 57, L & Kodak X100 YEL Algste] £
g ohE, AA g AE B4 @A e] 9F L densitometer

(Shimadzr: CS-9000) 2 o] &8} E-4 o

S
-
n

of e
i~

Wastern blot analysis
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EcoRT (WG] (TG0 AlaPheProfla
4’ -ARTTLGTCGACGEATCCG ~ermucaacooocae ATGRICTICCCAGLD 41 mer

3* ~GCRGCIGCCTAGGE o ansocaocoosoo TROCGGAAGGGEICGETACAGG 49 mser

5 & 7 8 9 10 11 12 12 i4
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rg: fu
Oligenueliataide B :
randon randon | 203 4
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Fig. 1. Synthetic oligenucleotide with random SD sequence.

Nucleotide substitutions are mdicated by . (), rancdom
Shine-Dalgarno sequence, (), spacer region between
SD and ATG
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ZEH, pUCI2 959 polvlinker B9, 344 marker =
replication origing 7}22 3l.em® T7 RNA polymerase]
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pUBG2 Z< 21 B3] prehormoned) HA HHE Zh=
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Fig. 2. Diagrammatic representation of the construction of
plasmids, pT/A and pT/B series.

The plasmids contam a T7 promoter, the bGH <DNA
truncated at the N-terminus by fifteen residues(lightty
stippled hox), the synthetic DNAs encoding random SD
sequence and N-terminal amino acids{black box). MC5:
mulbclomng site
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Fig. 3. Selection of transformants containing bGH DNA by
colony hybridization.

The arrows indicate the right clones harboring bGH
cDNA
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Table 1. Sequence differences in random ribosome binding sites

AR

L3 o u]A) s AdEk

Clone Nao, RES sequences G value’ {Keal/mole) No. of " base pair
-15 -10 -1+l
All TCC  GGGGAA GCCTACCOG  ATG -29.2 &
A4 GAAGAG GGACGTAAT ATG -214 6
A4S GAAAAA GCCACCCTG  ATG =200 5
B3(2,4) GAGAGA CTTAAATTC ATG -184 6
B5 GGGAAG TGCGGUGAA ATG =290 3
B27(37,45) GGAGAG CGCCGCAAT  ATG 242 7
B27-1 GGAAAG CTGACAAGG ATG -297 7
B33 GAGAGA TGCATCGGT  ATG 212 3
B33 GAGAAA ACCTACGGA ATG -198 2
B54 GAAGAG ACCIGCACC ATG 2226 7
B35 GCAGGAA GITTCGAGA  ATG -195 7
B57 GGAAGA TGATTAAGA ATG -19.3 7
B58 GGAAAA GACACIGGC ATG -29.0 8
B59 GGGAGA AGACGTAAA ATG 206 6
BAD GAAGGA TGCATCGAC ATG 243 6

a: The free energy was calculated from -15 nucleotide of SI) sequence to +51 of BGH gene
b: Number of base complementary to the ¥-end sequence of 165 rRNA in ribosome binding site,
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Aol 2o A [10,28] 3] 7+ -18.4 Kealel A -29.7 Keal

= T

Eix Hi?.z}a Boli

o]] 0:1-51:_0_ =

916] mRNA 03728 ThEel
Zolet 44 H A
2ok B 2193
_43} 01'6'1:&._ \:ﬂr}] OJ:

=

of ute} translation A& o 50% AE Facls AR

Hua gt Table 1o @old me F2E59 grlMdq
165 rRNAS 2] FAM AX T 2 baseo] A 8 bases}x] v}k
g Ao veidoer dAdeld B8 @7 Age] de

Boer 59| d¥IA3l A& Holual e 2eEE HojA
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Fig. 4. SDS-PAGE and Western blot analysis of E. colf
BL21(DE3) harboring pT7A or pT7B series plasmid,

(PanelAl and AIl) : 125% SDS-PAGE, {Pane! Bl and BII) -
Western blot. Al; lane 1: pT7A11/BL21(DE3), 2 pT7A24/
BL2L(DE3), 3 pT7A45/BL21(DED), 4; pT7B3/BL21({DE3),
5 pT7B5/BL21{DES), 6: pT7B27/BL21(DE3), 7 pI7B27-1/
BL2L(DE3), 8 pT7B33/BL21(DE3), % punfied bGH(2.5
), 10: protein MW markers. All; lane 1: pT7B53/BL21
(DE3), 2: pT7B54/BL2YDE3), 3 pT7B5/BL21(DES), 4
p17B57/BL21(DE3), 5. pI7B58/BL21{DE3), 6 pI7B3Y/
BL2I(DES), 7: pT7B60/BLIDEY), 8 purified bGH(25
2z}, The arrows indicate the position of bGH
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ol gA - A

Frk =3 Watson®} Olson (1990)¢] 2)3b# bGH mENA 3
HA oA~ 2e] F7]EE point mutabions] 25 ¥}
AZE W bCGH LdFEL S78le HoE Husgoh
W o)% 2Bl elghE AdgE=Ee AT v

A TASH 58 coding 8= 97] Aleld] EAlse 74

8 olxb7rE7E ddEeR RIS GRAs B 4d

of AL F= A Ado] sirf sivle gya wEe 2
(=]

Table 2¢] ribosome AEH-9] 7} Y3 & G2 E
RS ZARE A4 46 A 1071219 g3]eE T4 A
o] Wik TUE purine 7150 o] EAE= o 1)
Bton, 53 <1244 10722 A 977 G 47
FAlsHA A sk Spacer A9 el A 99 77 A=
G-C 947074 AT Brps #45HA 2dlste Hlee Jely
o, -6 A7 E AT T ZE WI)(A, T, G,
C7t AR 2oz BAHAAT 243z =ry 4d
At 2A YIFE FA B o Yyt A4Fse
o dye 43¢ Fe HF8E 21 A9E Fog glo
of HE glols BEd F& 978 F& 5D ¥ SD-ATG
Abel £ fﬂ?W o] &gt gl 3

om Tomich F[27]94 A P}
LEfstTH

P EFE SAFIZE fAAE A8 g2 o
Fel 5D Ad g SDsh ATGHA 2] §714ge) 2403
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