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Fig. 1. Amplification of human tau gene cONA by
PCR.
The 100 ¢/ reaction mixture contained 1 uM
of each primer. 200 uM of each dNTP, DNA
template, 10 i of 10XPCR buffer, and DNA
polymerase. The PCR was carried out by
template denaturation at 94°C for 4 min
followed by 30 cycles of 57°C. 1 min. 73°C,
2 min. 94°C, 1 min. followed by a final cycle
of 57°C. 1 min, and 73°C. 10min. After
reaction 10 4 samples were analyzed by 0.8%
agarose gel electrophoresis. Lanes 1. A
Hindlll; lane 2, control DNA template
(AZAPII), 200 ng and polymerase. 1 unit: lane
3. DNA template. 200 ng and polymerase, 1
unit: lane 4, DNA template. 400ng and
polymerase, I unit: lane 5. DNA template. 400
ng and polymerase. 2 units: and lane 6. 1 kb
DNA ladder{BRL).
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Fig. 2. Agarose gel electrophoretic analysis of pSC7
DNA.
A positive plasmid DNA was obtained and
analyzed by several restriction enzymes.
Lanes 1|, 1 kb DNA ladder(BRL); 2. uncut
DNA: 3. DNA digested with Xhol; 4, DNA
digested with Pstl; 5. DNA digested with
Smal; 6, DNA digested with HindIII; 7, DNA
digested with Xholl: 8, DNA digested with
EcoRI; 9, DNA digested with BamHI + Sall:
10, DNA digested with BamHI + EcoRI; 11.
DNA digested with Sphl + EcoRI; 12, DNA
digested with Sall: 13, DNA digested with
Bcll + Sall: 14, DNA digested with Xholl
+ Sall; 15. DNA digested with Xholl +
EcoRI; 16, DNA digested with Pstl + EcoRI:
and 17. 123bp DNA ladden(BRL).
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TGTOGACTATCAGETOAACTTTGAACCACG

1 ATG GCY GAG OO (I CAS GAG TTC GAA GTG ATG GAA GAT CAC GCT GO0 ACG TAC GOG TTG QDG GAC AGC AAA GAT
1 Wt Ala Gl Pre Arg Gim Glu Phe Glu Yol Mat Slu Aep Hin Als Gly The Tpr Giy Low Gly Asp Arg Lyw Asp

76 CAG 00G GOC TAC ACC ATG CAC CAA GAC CAA GAG GOT GAC ACG GAC OCT GGC CTG AM 9CT GAA GAA OCA OGC ATT
26 Gln Gly Giy Tyr The Mot Nie Gia Asp Gin Glu Gly Aep The Aep Als Gly Low Lyw Als Gl Clu Als Gly 11e

151 0GA GAC ACC O AGC CTG GAA GAC GAA OCT OIT G5 O OTG ACC CAA OCT COC ATG GT€ AGT AAA AGC AA GAC
51 Gly Aoy T Pro Sar Lau Glu Aep Glu Ala Als Gly Mis Val The Gin Ala Arg Hat Val Sur Lye Sor Lye Aep

228 OOG ACT OGA AGC GAT GAC AMA AAA GOC AAG GOG OCT GAT OGT AAA ACG AMG ATC GOC ACA COG C0G GGA GCA OCC
76 Giy The Gly Sar Amp Aop Ly Lye Ale Lyn Gly Ala Aep Gly Lyn The Ly [1e Ala Tir Pro Arg Gly Als Al

01 CCT €0A 00C OMG MG OGC CAG GO AAC OOC AT AGG ATT OCA GOA AAA AOC OOG OOC GCT CCA SAG ACA CCA OXT
161 Pro Are Cly Gin Lye Gly Gia Als Amn Als Tir Arg [1a Pre Ala Lys The Pro Pro Al Pro Lys T Pre Pro

376 AOC TCT GOT GAA CCY €CA AM TCA 0OG GAT COC AOC OOC TAC 40C AGC OCC 0GC TOC (CA GOC ACT COC 08C AOC
126 Ser Sor Cly Glu Pre Pro Lye Ser Gly Aep Arx Ser Gly Tyr Ser Ser Pro Gly Ser Pre Gly T Pro Giy Sar

451 OO TOC OOC ACT OO0 TEC CTT OCA MXC €CA OOC ADC COG 646 OCC AMG MG 0TG GCA O1C GTC 0BT ACT OCA CXC
151 Arg Sav Arg The Pre for Lou e T Pre Pro T Arg Clu Pro Lye iy Vel Ala Vel Val Arg T Pre Pro

$28 MG TOG OOG JCT POC GOC MG AGC COC TG €46 ACA BT COC 6TG 0OC AT OCA OAC CTG AA6 AAT GTC AMG TOC
176 Lyw Sar Pre Sor Sar Ala Lye Sor Arg Lo Gin Thr Ala ru ¥al Pre lint Pro Asp Leu Lye A ¥al Lye Ser

51 ARG ATC SO0C TOC ACT SAG AAC €76 AXG CAC CAG CTA OGA B0C GG AMD S5 CAG ATA ATT MT MO A6 TG GAT
3 tyw He Gly Ser D Glu Aun Low Lyw M Gin Pre Gly Gly Gly Lyw Yol Gin Tla lie Am Lym Lys Low Aep

678 CTT 40C AAC GIC CAG TOU MG TGT 90C YCA AAG GAT AAT ATC AAA CAC GTC 00G 60A GOC 06C ACT GTC CAA ATA
228 Lo Sor Agm Yal Gin Ser Lyw Ope Gly Sor Lym Aop Aen 11s Lys Wie Vol Pro Giy Gly Gly Ser o) Gin tle

751 €7C TAC 44 CCA GTT GaC €16 AQC MG GG ACT YO MG TRT S0 TCA TTR GEC AAC ATC CAT CAT AMA OCA OUA
20 Yol Tyr Lm Fen Val Jop Low Sor Ly V! The Sor e Sye Gty Sor Low 81y Aen Lo e e Lyw Pre Gly

3% GGT €0C C2G UTC SAA OFA ML TCT 640 AAC CTT GAC TTC AAC GAC ADA STC GIC WD AN ATT 800 10T CIG GAC
08 Gy Gly 6in Vol Slu Yol Lyw Sor Siu ipe Lo Aep Phe Lys Aap Acg Vol Gin Ser Lpe lie Gly Ber Low Avp

0 AT ATC AT GAC STC OCT 00 064 00A AT AL MG ATT GAA AOC CAC AXG TG ACC TTC OIC SAG MC OOC AM
T4 A 1le Tr M Val Pro Gy Cly Sly Aen Lye Lye fie Glu Thr Mz Ly Lou T Mo Arg Giv Aen Ala Lys

ST6 UOC MG ACA GAC CAC 00G 80 GAG ATC GTG TAC AAG TCG OCA GTC €76 TCT 00 GAC ACS TCT 04 €06 €AT CTC
326 Als Lym Thr Aup His 81y Ala Cix {te Yal Tyr Lye Sar Pre Val ¥al Ser Giy Asp Thr Seor Pre Arg His Leu

1051 AGC AAT GTC TCC TCC ACC GGC AGC ATC GAC ATG GTA GAC TOF OOC CAG CTC G0C ACG CTA GCT GAC GAG GTG TCT
351 Ser Asn Val Ser Ser Thr Gly Ser i1s Aup Met ¥al Axp Ser Pro Gln Lev Als Thr Lew Ale Asp Glu Ya) Ser

1126 6CC TOC £TC GCC AMG CAG OG0T TTG TGA TCAGGODOCTCGGOUCOGTCAATAA
378 Ala Ser Leu Ala Lyw Gin Gly Leu see

Fig. 3. Nucleotide and deduced amino acid sequences

of the PCR product, as deduced from plasmid
pSC7.
The DNA sequence of the PCR product was
identical with human rau clone htau24 (5)
except that a single base was changed (636
G—A). but not changed the corresponding
amino acid(Pro).
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Fig. 4. Construction of pSC7, pSC71, and pSC15 to
express the human tau gene in E. coli.
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Fig. 5. SOS-polyacrylamide gel electrophoretic analy-
sis of the recombinant human tau protein.
Overnight cultures of £. coli cells transformed
with parental(pAR3040) or recombinan(pSC
15) plasmid were diluted 1:10 in a fresh
medium(NZCYM) and grown for [ hr at 37
°C. After addition of IPTG to 1 mM and
further culture for 1~3hr the cells were
collected by centrifugation. Expression of the
recombinant human tau protein was checked
by resuspending the pellet from 1 m/ culture
in 100 4 sample bufler. boiling for 5 min. and
running on a 10% SDS-PAGE gel followed
by staining with Coomassie blue. Lanes !
and 9. standard molecular weight marker
proteins (Bio-Rad); lane 2. proteins from
uninduced cell/pAR3040; lanc 3. proteins
from 3 hr-induced cell/pAR3040: lane 4,
proteins from uninduced cell/pSCI15: lane 5.
proteins from 1 hr-induced cell/pSC15; and
lane 6. proteins from 3 hr-induced cell/ pSC
15. Lanes 7 and 8 were the supernatants after
boiling of the 3hr-induced cell lysates
containing pAR3040 and pSCI5. respectively.
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S-AATTCATATGGCTGAGCCCCGCCAGGA
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Table L. N-terrmunal amino acid sequences of the
recombinant human tau protemn
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Theeretical Instiai Yield: 14.70 pmel 14T X}

Crude protein samples were separated on SDS-
containing polyacrylamide gel and electroblotted
onto siliconized-glass fiber membrane. Protein bands
corresponding to the recombinant human raw gene
detected after staining with Coomassie blue were cut
out of the membrane, washed in distilled water and
dried. and their N-terminal amino acid sequences
were determined by means of an Applied Biosystems
477A scquencer.
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ABSTRACT: Cloning and Expression of a Human tau Gene cDNA in Escherichia coli

Chung, Sang-Ho*, Tadakazu Maeda', and Hiroshi Yanagawa' (Department of
Microbiology, Mokwon University, Taejon 301-729, Korea, and 'Laboratory
of Biopolymer Conformation Analysis, Mitsubishi Kasei Institute of Life

Sciences, Tokyo 194, Japan)

In normal cells tau protein is associated with axonal microtubules, whereas in Alzheimer's
disease it is immobilized in the somatodendritic compartment of certain nerve cells as a
major component of the paired helical filament. As a part of the study to analyze the
nature of the paired helical filament (PHF) deposits and some related factors in brain,
we have cloned and expressed a human tau gene cDNA in Escherichia coli to obtain the
recombinant human tau protein in abundance.



