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Isolation and Gene Expression of Medaka(Oryziaslatipes) Perl mRNA Splicing Variant

Hyuga AJICHI, Asuka KINOSHITA, Kana ONISHI, Hirotoshi ASADA,
Ryuhei TANIGUCHI, Satoshi KATO and Toshiyuki KAWAMURA

In this study, we revealed a nobel type of perl splicing variant RNA in medaka brain. The perl

splicing variant is expressed in night and reduced the expression level by light. Thus, this expression

is repeated in a 24-hour cycle. In addition, we synthesized this splicing variant RNA in vitro.

Key Words : Circadian rhythm, Periodl gene, Slicing variant,Oryzias latipes
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AF TZ/NT, [EKIZKBEE SRR D /NAR—
ACEBNIARETH S, £y /) LEFIDRESINTH
0, BTHBMOERET )L E L TOMMMIEIENAS A
ERAWTY—NT 4 7 U XL EFARDZEREZT 520,
HTREANSHFEIN, 4 FKEEAMZIODZETHSNT
W5 periodl BIZTIXANK G &2 72 BB T O DT, 5
BICBID 2 MR FIIN T, 2B 2 S FRBEA M
L. OBHITERVERBERIIFMATS 2 Ll, A
FHIZBT % Perl DIETDFEBLL RT-PCR TR T E 720
FEEDW. L, YA XOMGHEE D 5385 T-H B 125
BHEAL, BETREFAETZOTRRNNAEND ZE%%
ZEOz. ZOBETOEERFZRELZEIAT > RO
IO EED Perl BIETTHDZ &0z, 2O
Perl A7 542 NUT7 MM > hO> RIZA My T
IRZERL, FONRVBEELTHEKRINBZWEEZ SN
5. WL THE SN 24 KA 2R Perl T 5142 >
ZNNUT >k RNA OHEEEICDNWTHRIND Z &2 EBROH
H&ET 5,

2. RE&

(X F 71 D EEREL)

AT T DEEEINT Y LFIZKECTF A BT U D
LNTHIVFHEE UTKZRD Tz, fNCERE L 2 BITICE -
THREMZI> bO—)L U/ (HIRERR 12 KRR, 155
12 3R . FHEOLES THAXDAS ZHAD, K
ERHALOLUTHEA L. FE OO EPEDERIIHE
25CICRE L. T4 MO EKHIZHOH, F1 FAYH
A BT H# 2B L T s,

(RNA ffiiH}$ &L O RT-PCR)

H D HIEH H %312 i L0) H D Hif% SKRFHIL3) G IFHIL6)
9MRsR (L9), 12R;RH (H%ER DO), Hi%H4 3 (D3), 6 ki
(D6), 9 K5 (D9) D 3FI T & 12 8[| A &7 7 2 B - R L,
2 EREL L - 80°C THRTE L7z, ERELL 7=fé7» 5 RNA HliH %
i L 7= (RNeasy Mini Kit, QIAGEN #£). Z® RNA %
V), Perl mRNA HKD cDNA % PCRICE DHEEL, 4
TNOB/ETORBEEHEE L. Lo, L3, L6, L9, DO,
D3, D6, D9 D8 Y > T IVEHWT Perl 7514 < —%H

MR LS MR R S X T A TR

TP R



2 (R I TR A R W

T RT-PCR #1757z (PrimeScript One Step RT-PCR Kit,
TaKaRa #1). L7z Perl D7 51 X —%LLFITRT.
Perl-14-F 5 GCTGCACATCAACGCCCAGC
Perl-421-440R 5 TCGTGCTCAGAGCTGCTGGA

RS GHE 50°C T 30 MW B b 21T o 7288, 94CT
25 TWIREBEDORIEB LUV DNA R A T —FOiE
fbZf7\, 94°C 308, 65°C 308, 72°C 14 ® PCR
Rtg 35 %1 7T 7z,

(RT-PCR T L 2B TFO/ O -2 T BRU—2
I2R)

Perl ¢cDNA % T-vector pMD20 IZE AL (K1) —4 >
A% LT EEARSZHE L. HOMMSHDAD, (LO,
L3, L6, L9, DO, D3, D6, D9) D A% /1 D% f@hL /=

5 KD 51 [/ % %, Perl cDNA % i A L 7z pMD20 %,
EcoRI THillfREERINIEZTT > /288, in vitro IZBWT  SP6
RNA Polymerase % F VYT PerlcDNA 7* 5 RNA &Rk L 7z,

Ori

SP6
promoter

pMD20(2,736 bp)

Multi cloning site

Perl
cONA

+
Perl cDNA(892 bp)

Eeolt |
Amp*

K1 AFHhPerl RTSA 25 /NU7 >k cDNA
OOV ULETSRIRRG S —

K2 RT-PCRIZ&LD Perl BT FDRIREN
IR TS T ENTZper, VIR TSA O
7 > b perl. NCIIERE R 5 E1T107, PCRR IS D

HARZ - T¥ %525 2018

HOWMASHDOAD, ROHDAD £ T 3 KB (Lo,
L3, L6, L9, DO, D3, D6, D9) D A ¥ 1 DRKIZ IV} 2 Perl X
TIAT TN T NORBABEMBHI LU (K2). A
Y TIEIARBHEY TIA<H SN TNV per] BIZTD
FBEIE RT-PCR TIIBRHTERL S WEWEWVNS Z &
Nbhhol (K2, £z, 1> hOCEEDRATIA
ST NUT 2 b perl I IRFAEIN, HITKOBWET DL
WORBINY —> %Rz (M2V). PeriffaFiddick
DFHBEIN, RIEBEMAT B 24 K F 2= 2O RFEHE
BT THBIENAMENTNS Y P £, BEXTITH
L TWb perl DAT 542 >N T > MIIEFIAREE
DA O DOBRBRHZXT I TICRDREIZ T EMN
Do TWBHRY, ABETIIBERRESRFICA S5 & 0n
DEWNH D ENDAo (®3). £, 1> bhoh
IR Ny A RCHBEEL, &N EEBRI NG
WZENFRTES., L7zM>T, RNA &L THEEL T

TGTGAGCGGATAACAATT TCACACAGGAAACAGCTATGACCAT
GATTACGCCAAGCTATTTAGGTGACACTATAGGGGAAAGCTTG
CATGCCTGCAGGTCGACTCTAGAGGATCTACTAGTCATATGGA
TTIGCTGCACATCAACGCCCAGCAGCAGCACTCAGGGGAGAGTG
TCGGGTGCCCACCTCAAAGACCAGGACGGAGACCCCCAGGECT
TGAGCCGGCAGAAGGCCEACCAGCCGGGCCCCCATGGCTCCCT
ACAGGAGCGGGGACACGCAGACGACGGGGTGTCGTCCATGEAA
GEAGGGTCCAGGTCCGRAGACCAGCGLGRACCEAGCTCGGACG
AGATGGAGGGGATGTCCAGCGGEAACGACTCCGGUGAGAGRGA
GAGCCACCCGCGCTCCTRCGGACACCAGTCCTCACGGAGCTCE
CACAGCTCCTCAAACGGGAAGGACTCOGGRUTTGATGCTGRAGA
GCAACAAGAGGTAGGAGCTTGACCTATGACCCTCCCGTTTCCT
GTCAACTCACACAAAATATCTTTTTGAAACTTTAAGAAGTTCC
CGCCTGCTTTAGGTACCACTGTTCCGUTTCATTTTTCTGAATA
CATTTTTTCCATTGTGAAAAAAAAAGCCTGTTAAAAACACCGT
TTTCATTGACGCACCACAACAGATTCACGGGTTTGTGCTCAAC
CACTTCCAGAAGCAACGTGAATGGCAGAAACCTCAGGGTTCTT
TTGTGGAGTCGGAAGTTGAGTCAAAGCGAATCGTATAATCTGE
TGGCGTAGCATCAATGCGATGTTTCGGATCAAAACACTTTATC
TCCTGCAACTGAAACTGCCTTCTGCAGCACATAGTCAGATGTT
TCCAGGAAGCGCCAGTCTGATCTGATTTACCTTTGGTATTTGT
CTGCAACAACCTCCTGAAAGAATGT TTGGTCCTTCCTCCTTTE
AGCTCCAACTCTCAGAGCCTGTCCCCCCCCGGEGEETCCCTGE
CCTACAGCCTGCTGTCCACCAGCTCTGAGCACGARATCGRATC
COCGGGTACCGAGCTCGAATTCACTGGCCGTCETTTTACAACG
TCGTGACTGEGAAAACCCTGGCETTAC

RNy — KRB (Y- HE, AhyFaky
3 [EL7= Perl pre-mRNA DG EFER T

50, HLULIIAHHEEREL TW/RW RNA Th S HEHE]
T&E2, LML, BAEBHBEINHICLOEET S 24 K



A% F Perl mMRNA DA T 542 2N T > b OHEEE FEBIfRET 3

A Z O E WS B|ENMOAETBERIZOHNND DN
BNEVWDS ZENHBTHAD M.

ZIZ T, AW TIEZDPerl AT 544227 NYT >
N RNA % invitro THET 5 2 & xS (K4, ®5).
Perl cDNA Z#E A L 7= pMD20 % EcoR1 TYJW L TESH &
L7z (4V) %, SP6 RNARU AT —FIZLD RNA %
Bl (M5V)., &L 7z RNAIZAERNT 24 K E
WZEZT RNA SR CHEEZ L TWEOT (HEE—5
D#), RNA BEDNABESREMITEDL S ITHET D
MR EZRNTD2MEIE L THATE 5.

K4 PerlcDNAEAFH pMD20 DESKE
A RERELEBL TV ENWX—/—J/J)LEED TS X
IR P ECORIHIREBEZNIBCLYBEEEGH/ZTSRI R

5 in vitro @R ULI=Perl RTSAL2HNUT Tk
RNA D ESKENERT

4. 5@

AT HORIZBNTH—=HF 47 > U XLCHEET S
BIRTOHEEZIT > /2. Perl i TIXBEHEBMITIL < £
BFINTWBY—HFT 17U XLBLBTTHDM, K
TR EZRIZD AT T4 2 712X DA U7 RNA
ERALE (K3)., £, TORTIA 2T NYT >
M3®, EEENEML TWE, BICESRENHD L TH
< (M2) Z&ZEWHLEMNILAE, ZORNAIKRIZT > MO
CISATIA T ENTESTHBO, A > HhicA

Ny TIARIHBEETZOT, & 27 EIIFREI N
WETHINS.

INETICY, pearBEBEFOATIA T NYT >
MIHENTWENY, N5 L3 L<JolETH 5.,
RNAELLTHTEDEL D RBENDH 2 0NHFRB 01T,
ZDCDNAZTFTAI KRR —icr/u—=2T %L,
M TEBICAERINTNDS Perl A7 5427 NN T >
N RNA Zi{BENTHORT 2 Z LI LE (K4,
5). ZORNARKIRYIF T E#ZMMLEZDOT
ERNICB T 2B BCHAERERT 2MEOREREITR
FAMARETH 5.
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Construction of the Constitutive Expression Plasmid for Display of Z-domain
from Protein A on the Yeast Cell Surface and

Fluorescence Microscopy Analysis of the Yeast Cells
Kohei KATSURADA, Toshihide MATSUNO and Katsumi TAKAYAMA

An EZZ fragment encoding the partial E-domain and two tandemly aligned Z-domain, ZZ-
domain, derived from Staphylococcus aureus protein A was PCR-amplified from pGEM-EZZ vector. The
EZZ fragment was digested with Sall and AvrIl and then inserted into pFGKII426 vector digested with
same restriction enzymes. The resultant plasmid was designated as pFGKII426-EZZ. The pFGKII426-
EZZ vector was designed to display EZZ-domain on the yeast cell surface using a secretion signal
of prepro-a-factor and a Flo428 anchor protein (C-terminal 428 a.a. of Flolp). Restriction enzyme
digestion and DNA sequencing confirmed the successful construction of the recombinant plasmid,
pFGKII426-EZZ. The pFGKII426-EZZ was transformed into the Saccharomyces cerevisiae BY4741 strain.
Expectedly, the display of EZZ-domain on the yeast cell surface was confirmed by immunofluorescence

staining with FITC-labeled anti-protein A.

Keywords : Saccharomyces cerevisiae, Yeast cell surface display, Z-domain, Constitutive expression,

Promoter
1. [EXU®IC DENTND, fEY NI EOHTHEEE RS &, N AR
SRS T FINAB D, C R GPL T > — 353 7 F IV
BERE Saccharomyces cerevisiae V3, BEFRENERS THO, HB. INETIT, TNHSOFWS T FIVBLUGPLY > F1—
BRI TR B TR AN TFERHEL SN TV S, MEZTFIVOFIAICE ST, SEIEREMNSY X7 EN
BeRbT, BRI TH 57201, b MHEDSY 2N EDFE BRI R IR R TED T EMHEIN TS Y, =L
BINFIRETH S, BERFOMIMAICIE, MBI /IES 2 hE 5 A, BB ERY INTEADBMMDSY NI E B LR
SNTEDFAET D, 0 (WD, Y2 0—) 1Tk T ISEEERIHAEERZRT I ORGEITE, F2NVEB
FIET 2L, MRS > /X7 E O C Rk EifaRE ISR LR HONIUL, AR NV E AN
GPIZVAINT A RT 7 FFINA /T h—=)b) T 2hi—& fAHUC BT E S, Staphylococcus aureus D Protein A FHRD Z
WHIN 28 O%EZE T 20K 2/ Beds (B ) R AL 13, B boT3F O 1gG HifkD Fe FALIHRIAWEFD
NH%. ZOGPLY 2 A—IHIRED 7 )V 71 > A RS & HEFDED, PilRZEREL THLWLNTWS, BEE

TBHIET, BEY 2N ISR EOE L WZEICER S fEREERZFAL T, Z0Z RAL OfllleREITRREN

I TEEASEMERERRRE Y X T LA TEER T E TR
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TR 2 I s K & U TR % 7290 ORFZEDM T
NTNW5. ZOLIRRERAROFRIS, BITOBAER &
2 &, e @ERORE) RS THO, BmOSHED
K OBBFL OB BEIC & > THINY >\ 7 ENAE ST
INTEBZELTHD. INETIT, ZRAS &I T LI
BWEZBAERTHD ZZ RAA 2 EHWT, ZZ RAA 2
BEREIHOR S N WA R OB HE I TWw Y,
BER DR TU, AEFEBIA T 0 € —4 — (GALI,UPR-ICL)
ERWTZZ RAAL DOEWEB L NUBHEIN TN D
T OE—5 —ORMEAIL, HY VB THD
77 RAA > ORBEFET D5 A 2 27 ORETSHIE K
HTHD, 22 RAA P ORBENKIGICAT TSI LTHS.
Z D7, SWENME IS GIERAEH] (ZZ R A > hifa ke
HRUZZBERY) OBHEREETH . 2T, ABKTIE,
MBI T 0E—4 — (PGK]) 26T 2 Hi 7= sk s 818
NI E—%REREL, ZZ R A 2% BRI SRR I
BUERT DB Z TS 5.

2. MHEAE

2.1 EHMBIUEE

KIGEKIZ Escherichia coli DHSa#k% 7 5 A X RNRY & —
BEOLDOELEELTHWE 7B Vittkz 69 %
TIAI RN H =T HEM L2 E. coli DHSa#Ki, LB
B2 Hh (1% Tryptone, 0.5% Yeast extract, 1% Sodium chloride;w/
V) ITHKIERE 100 pg/ml 7 > E U > (Ampicillin) 21X 7=
LB-Amp B CTHE&E LU /2. HEAFFERRIE Saccharomyces
cerevisiaze BY47418% (MATa his3 Alleu2 AO metl5 AO ura3 A0)
% /2. pFGKII426-EZZ3 & U pFGKII426 TG #nfft L
72 S. cerevisiae BY4741 BRDREZIZ, BEiZ 1/100 ED 100 X
Leu, His, Met 7 X /A by ZEEKR 06gDO1 2, 02g
DAFFHZ, 02g DERF I 2% 100ml OV >R E LR
£H7K (Phosphate buffered saline; PBS) IZ/Af#E L 72) =L 7=.
SD-U ¥&#ld, SD K%l (0.67% Yeast nitrogen base without amino
acids (YNB w/o a.a.) (Difco), 2% D-Glucose; w/v) {2 1/100 & 100
X Leu, His, Met 7 X /A b v V¥ERZERML /2. SDC-U
HiHiid, SDCE:HE (0.67% YNB w/o a.a., 2% D-Glucose, 2%
Casamino acids (BD Biosciences) ; w/v) {Z 1/100 & 100 X Leu,
His, Met 7 2 /B A b v Z R ZEGRMU 7=,

2.2 pFGKI426-EZZ DHEE
pFGKIM26-EZZ X7 5 — & T D201, 1 > —
MEdSI & U T EZZ IR TR B I OBEERNI ¥ —E 1L T
pFGKII426 N7 % —"~ &\ /= pFGKIM26 " IE, PGKI
TOE—4—, 537 F )V Td 5 prepro- a -factor BLUT >
H—% 2 INIETdH% FLOAR ZFfD. PGKI T OE—5—
3, SWEBREN R OBRAER T 0E—5 —Th D, i
BFREID 2D DFELINAETH 5. FLOA2R 1T, FES > /X
DETHBH 70y F 2 > Flol HKD C RKImfID 428 7 2
JBOEFITHY, GP1Y > H—(F 7 FIVESE &,
pFGKII426-EZZ D75 A3 RXw 7&K 1 1TRT

EZZ x5l (366 bp) 13 PCRIETHEEL 7z, Z® PCR
#3, 7271 — 1 DNA & U TpGEM-EZZ X7 ¥ —%
W, I’Y AT —F &L TKOD -Plus- Neo (TOYOBO) % Wy,
754 %—& LT FlagC fw (5-TATAGTCGACGCGCAACACG
ATGAAGCCGT-3', T##iZ Sall #/59) BXU FlagCrv (5-TA
TACCTAGGTTTCGGCGCCTGAGCATCAT-3, R Avrll 271
T) ZHW/z PCR USSR, B2 (94C, 2min) L7z
%, M 98C, 10sec), 7=—U > (55C, 30sec) B
KUFE (68°C, 30sec) % 451 77>/ PCRILTH
537z PCR Y (EZZ AR TS 13, Sall BE U Avrll 12K >
THIRBEEML L7288, 2% 7 W O—257)VESIKE 100V,
30min) 12 L7z. 7HO—Z5)L LD DNA N> R &R
57017, BXWkKEL A7 HO0—Z25)VEITF oo ATOx
1 RIETHA Gomin, i) L7ztg, 7IVREEE (AE-
6932GXCF, ATTO) IZfftL7z. EZZ B&THIH] (366bp) DI
Ui\ IR RELS (RIBREE RIS AMbmE iz HRN
R G2bp) 1, ZOT7THO—ZAFIINSET0HL, Wizad
SV Gel and PCR Clean-Up System (Promega) %W\ THSLL /2.
Z DAL 7= BEZZ B TFEST (372 bp) 13 > H— b DNA
ELUTHW .

pFGKII426 X7 & — (9,123 bp) 13, EZZ BaTFHEFIDHIR
FESEE & [AIRRIZ, Sall BET Avrll 12k > THIBEEEEML L
28, 1% 770 —A5)VESEKEICHL, TFPoAT 0
XA RTDNA 2§ L. BN B Th 2 HIREEN
U7z pFGKI6 DN B (9,117 bp) 1&, ZOT7HO—AY )L
MHYDHL, Wizard SV Gel and PCR Clean-Up System 7% i\
THBILUZ. ZOHIREEZRIHL Uz pFGKII426 (9,117 bp) 1S
BRI 5 —E U THW .



E¥REREN R FEIC Protein A D Z R AA Y Z2HRT DMRAEB T 7 X 3 N OMRESB L UZ O RBUHDR O HOLEIE 7

- > — b DNA Th 5 EZZ B TFES] G72bp) BXD
BN 5 —Tdh% pFGKII426 9,117bp) T —a >
FUSICE - Tk U, pFGKIM26-EZZ ZREEL /=, 5147 —
Ta VRN, 8 ul @ EZZ ARSI 372 bp) BEU2 pl
@ pFGKI426 (9,117bp) ZIRE L, 5 ul D Ligation high (Toyobo)
ZMAT, RiE 16C, ON) L7z, ZDI145—> 3K
INEYERWTIET > M)V ThHS E.coli DHS atkz il
Hiift Uz, WHEERRY, 17— a D RISEY (RS
) D4R (5u) % EcoliDH5 akk (10 p) 1ZHNA, K
Bomin) L7zt% b—hiavs @2TC, 40sec) L, Kim Q
min) U7, ZOBEEHEIZET > M)WAKZ LB-Amp
FRT L — MEHUTERAT L 72 1%, BhiEks#E G7C, ON) L7z
LB-Amp X7 L — Mg BICAEE Lz a0 — 2 el
RELTHRE L 72

1 pFGKIM26EZZDTSRI R wv S

2.3 pFGKI426-EZ2Z DR

WEESAD S B8 30 =—% 5ml @ LB-Amp ik iKEE
HWTIRE S R# G0°C, 150rpm, O/N) L7z Z DRk
715 QIAprep Spin Miniprep Kit (QIAGEN) ZHW\T 8 f@ld
pFGKII426-EZZ Z it L 7=, pFGKIM26-EZZ DR fRE
52012, 1ZUDIZ, pFGKIM426-EZZ 13, HIBREEE (Sall B
KU AvrilD) TIHEL, ZDHILL/-DNABIFORES %
MR L7z, IEL < WL I N7z pFGKIM26-EZZ 13 9,489 bp T
HV, HIPREESE THL L7z pFGKI426-EZZ B30 DNA KiH-
13372 bp BEU,117bp TH B, ZOHIREERM LGOI
WERLARIS, 5 pul O pFGKI426-EZZ, 1 pl ® CutSmart Buffer, 0.5
pl @ Sall (New England Biolabs), 0.5 pl @ Avrll (New England
Biolabs) BXUN3 ul OWEKEH W, 7 HO—A7)IVER
TKENZ, HIFREERN(L L7 pFGKIM26-EZZ, HIBREEEMLL
TR pFGKII426-EZZ, DNA B XX —H—& LT 1kb
DNA Ladder (Takara) 35d<7X 200 bp DNA Ladder (Takara) % 1%

THA—=AT )N L=, DEIZ, pFGKI426-EZZ DHEER%
89 %7201, pFGKI6-EZZ DHiHEEFIIE, DNA > —
4 >%— (ABI PRISM 310 Genetic Analyzer, Applied Biosystems)
ERHWTHEG L > —4 > 2O PCR KIS DR
13, IR OFAFICEHD AR > 7. PCR KNI 5
PCR PEMOHEENT, BigDye XTerminator Purification Kit (Applied
Biosystems) & VY, WRATOFIHFICFLRD HIEIHE S 72

2.4 REBENEGEICELD ZZ RAL URIBOBEN

S.cerevisiae BY4741 ¥R, Yeast Transformation Kit (G-Biosciences)
ZMHWT, pFGKIM26-EZZ 3 X X pFGKI426 TREHrif L,
T8 #R AR T & 2 BY4741/pFGKII426-EZZ 3 & UF BY4741/
pFGKII426 (% H T« 72> hao—)LELUTHA) &5k
IN5OE#I, SD-URKT L — M BITERL
BY4741/pFGKI1426-EZZ 35 & Uf BY4741/pFGKI1426 D > 7))
J0=—% 5 ml @ SD-URAEHIC TN ZHRERE L, #]RED
B3 30°C, 150 rpm, 24h) U7z, AR, #1H1 0.D, =
0.03 12723 & D ICHERS R 2 50 ml O SDC-U WA RS HiiZ Rl
L, &S B0°C, 150mpm, 48h) L7z 48 h BEa&%IT,
BRI 500 pl DARZEWED 532058 (5,000 pm, 3 min) 12
Ko THEREL, ZOREMAKITHL T 1 ml @ PBS 2 MW\ T
BIER (5000 pm, 3 min) DEfEZE 3EFRVIRLZ. &
S5NZHARIE, 100 pl @ PBS THREEL, LW 15mlF1—
T L7z ZORKRERIE, KRE 10 ug/ml &85 X
$1Z 1 mg/ml D Anti-protein A antibodies chicken-poly labeled with
FITC (ImmunsystemAB) (Ahgiiz£:490nm) % 1 ul A 7215,
TIVIRAOVTER LTS i, 1h Lk ZORKE
KLU T 1 ml D PBS ZHWTHEEBIOER (3,000 rpm,
5min) OEMEZE 3 EHEVIRL 7=, BELZFEERIE, 100 pl @
PBS THR&EL, LW 1SmlFa—T7IBLE X1 KA
FARIZZD 50 ul OWERRERZH T L, O LIcS
51250 ul D PBS & T L7z, BEREILOM THE SRS &
OHOGEIRIE, HOGBEMSE (OLYMPUS IX81, #tHE © 525
mm) (400 i) ZHAWTHE L.

3. HREEER

pGEM-EZZ 7YY % EZZ BnTHl5 &5 & LT PCR %
ZRWT, Sall ERALPB &K O Avrll ERALZ {440 L 7= PCR BEY)
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(386 bp) &fF7/=. T D PCREWZ Sall BEU AT I2L > T
HIBEEEREMEL, 1> — R DNA G72bp) &L THWE

ZDA > —bFDNA B72bp) % [F UHilBREEE THEL 72
pFGKIM26 (O,117bp) 1515 —>a> Lz 45— 3
CEMTICE T ML Ecoli DHS abkzBEiRL, #
HlsR 21572, 8 0= —OEERAN SHI L7z 8
@ pFGKI426-EZZ Z HilfRFFWHL L, 70— 7 )V ESvk
BICHE L -HE 5, 3N T D pFGKIM426-EZZ \IZB W T HEIDK
ZXD DNA WiH G72bp BEU9117bp) Z2HER Lz (12).

Z @ pFGKII426-EZZ DHEHFIHE DNA > —% 28— (ABI
PRISM 310 Genetic Analyzer) Z W T L72f5R, BRID
pFGKII426-EZZ DHEEZREE L 7= (0 3).

M1 M2 1 2

bbb~

10,000 bp ==

1,000 bp =

400 bp =
200 bp =

2 pFGKI426-EZ2Z OHIRREEZRHIL. HIFREERIE(LL /-
PFGKI426-EZZ (1), HIPREEZRH{LL TV pFGKI426-
EZZ (2), 1 kb DNA Ladder (M1), 200 bp DNA Ladder (M2).

S

e

BY4741/pFGKI1426-E2Z

BY4741/pFGKI1426

(&)

4 BEEROBN THEGRSLVRLER

I 51T, HIEBHOCRMAICE > TRHINEE ICRERER
U777 RAA 2 L= FITC #EAEE; L 7= BY4741/

pFGKII426-EZZ K WX BY4741/pFGKI426 (AT 17>

N O—)L) OG5 K OVHOL 5 2 B EE T TEI
KU ZOWR *HT+ 732 b0—)LThHb BYA7Al/
pFGKII426 1%, ZZ R AA > DFBN/RN=DIZ, HHERS
Bnolz. —J, BY4741/pFGKIA26-EZZ I35V EE R L 7=
(K 4). ZOFEFIE, BY4741 #RICE A L 7z pFGKII426-EZZ X
5 —@ PGKI 7OE—%—I2&> T, HifELizkdiz, 72z
RAA DRl R E I RBUE R TE 2 2 L 2R LT
5. AEMOERBRIZBWT, ZZ RAL COREZ275E
T 5= DOEER T TR, ZORD, 2Z RAA{ 0%
MERRFEHIAL PGKI 7' OB —4 —IZ & > TR BERERT A 2%
JBICHBUERT 5 2 DR TE -

4.  HIEE

AR D DITH D, WERFERFEBR AN A
JN— 3 UER T EE BIRBRUEH MO dEH
%, MFE KPR LR KB TR BURIZI3RY)
iR EEHBIE RO E L. TN LET.

o

Z X ®
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CCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGGGTACCGGGCCCCCCCTCGAGAAAGATGCCGATTTGGGCGCG
PGK1 promoter

AATCCTTTATTTTGGCTTCACCCTCATACTATTATCAGGGCCAGAAAAAGGAAGTGTTTCCCTCCTTCTTGAATTGATGTTACCCTCATAAAGCACGTGGCCTCTTATCGAGAAAGAAAT

TACCGTCGCTCGTGATTTGTTTGCAAAAAGAACAAAACTGAAAAAACCCAGACACGCTCGACTTCCTGTCTTCCTATTGATTGCAGCTTCCAATTTCGTCACACAACAAGGTCCTAGCGA

CGGCTCACAGGTTTTGTAACAAGCAATCGAAGGTTCTGGAATGGCGGGAAAGGGTTTAGTACCACATGCTATGATGCCCACTGTGATCTCCAGAGCAAAGTTCGTTCGATCGTACTGTTA

CTCTCTCTCTTTCAAACAGAATTGTCCGAATCGTGTGACAACAACAGCCTGTTCTCACACACTCTTTTCTTCTAACCAAGGGGGTGGTTTAGTTTAGTAGAACCTCGTGAAACTTACATT

TACATATATATAAACTTGCATAAATTGGTCAATGCAAGAAATACATATTTGGTCTTTTCTAATTCGTAGTTTTTCAAGTTCTTAGATGCTTTCTTTTTCTCTTTTTTACAGATCATCAAG

GAAGTAATTATCTACTTTTTACAACAAATATAAAACGCTAGCATGAGATTTCCTTCAATTTTTACTGCAGTTTTATTCGCAGCATCCTCCGCATTAGCTGCTCCAGTCAACACTACAACA

GAAGATGAAACGGCACAAATTCCGGCTGAAGCTGTCATCGGTTACTTAGATTTAGAAGGGGATTTCGATGTTGCTGTTTTGCCATTTTCCAACAGCACAAATAACGGGTTATTGTTTATA

AATACTACTATTGCCAGCATTGCTGCTAAAGAAGAAGGGGTATCTTTGGATAAAAGAGACGTCGACGCGCAACACGATGAAGCCGTAGACAACAAATTCAACAAAGAACAACAAAACGCG
Sall E-domain Z-domain
TTCTATGAGATCTTACATTTACCTAACTTAAACGAAGAACAACGAAACGCCTTCATCCAAAGTTTAAAAGATGACCCAAGCCAAAGCGCTAACCTTTTAGCAGAAGCTAAAAAGCTAAAT

GATGCTCAGGCGCCGAAAGTAGACAACAAATTCAACAAAGAACAACAAAACGCGTTCTATGAGATCTTACATTTACCTAACTTAAACGAAGAACAACGAAACGCCTTCATCCAAAGTTTA
Z-domain
AAAGATGACCCAAGCCAAAGCGCTAACCTTTTAGCAGAAGCTAAAAAGCTAAATGATGCTCAGGCGCCGAAACCTAGGGACTACAAGGATGACGATGACAAGGAATTCGGATCCGCATGC
AvrIl FLAG tag
TTAATTAAATATCCTAGCAATGGAACTTCTGTGATTTCTTCCTCAGTAATTTCTTCCTCAGTCACTTCTTCTCTATTCACTTCTTCTCCAGTCATTTGCTTCCTCAGTCATTTCTTCTTCT
Fl0428 anchor

ACAACAACCTCCACTTCTATATTTTCTGAATCATCTAAATCATCCGTCATTCCAACCAGTAGTTCCACCTCTGGTTCTTCTGAGAGCGAAACGAGTTCAGCTGGTTCTGTCTCTTCTTCC

TCTTTTATCTCTTCTGAATCATCAAAATCTCCTACATATTCTTCTTCATCATTACCACTTGTTACCAGTGCGACAACAAGCCAGGAAACTGCTTCTTCATTACCACCTGCTACCACTACA

AAAACGAGCGAACAAACCACTTTGGTTACCGTGACATCCTGCGAGTCTCATGTGTGCACTGAATCCATCTCCCCTGCGATTGTTTCCACAGCTACTGTTACTGTTAGCGGCGTCACAACA

GAGTATACCACATGGTGCCCTATTTCTACTACAGAGACAACAAAGCAAACCAAAGGGACAACAGAGCAAACCACAGAAACAACAAAACAAACCACGGTAGTTACAATTTCTTCTTGTGAA

TCTGACGTATGCTCTAAGACTGCTTCTCCAGCCATTGTATCTACAAGCACTGCTACTATTAACGGCGTTACTACAGAATACACAACATGGTGTCCTATTTCCACCACAGAATCGAGGCAA

CAAACAACGCTAGTTACTGTTACTTCCTGCGAATCTGGTGTGTGTTCCGAAACTGCTTCACCTGCCATTGTTTCGACGGCCACGGCTACTGTGAATGATGTTGTTACGGTCTATCCTACA

TGGAGGCCACAGACTGCGAATGAAGAGTCTGTCAGCTCTAAAATGAACAGTGCTACCGGTGAGACAACAACCAATACTTTAGCTGCTGAAACGACTACCAATACTGTAGCTGCTGAGACG

ATTACCAATACTGGAGCTGCTGAGACGAAAACAGTAGTCACCTCTTCGCTTTCAAGATCTAATCACGCTGAAACACAGACGGCTTCCGCGACCGATGTGATTGGTCACAGCAGTAGTGTT

GTTTCTGTATCCGAAACTGGCAACACCAAGAGTCTAACAAGTTCCGGGTTGAGTACTATGTCGCAACAGCCTCGTAGCACACCAGCAAGCAGCATGGTAGGATATAGTACAGCTTCTTTA

GAAATTTCAACGTATGCTGGCAGTGCCAACAGCTTACTGGCCGGTAGTGGTTTAAGTGTCTTCATTGCGTCCTTATTGCTGGCAATTATTTAAGGATCTGAAATAAATTGAATTGAATTG
PGK1 terminator
AAATCGATAGATCAATTTTTTTCTTTTGTCTTTCCCCATCCTTTACGCTAAAATAATAGTTTATTTTATTTTTTGAATATTTTTTATTTATATACGTATATATAGACTATTATTTATCTT

TTAATGATTATTAAGATTTTTATTAAAAAAAAATTCGCTCCTCTTTTAATGCCTTTATGCAGTTTTTTTTTCCCATTCGATATTTCTATGTTCGGGTTCAGCGTATTTTAAGTTTAATAA

CTCGAAAATTCTGCGTTCGTTAAAGCTGCGGCCGCCACCGCGGTGGAGCTCCAGCTTTTGTTCCCTTTAGTGAGGGT TAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGT

3 PFGKI426-EZZ N& & —DER I EEC T
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Reliability of the Active Fault at the Western Margin of the Fukui Plain
— 70 years after the Fukui Earthquake —

Takuo OKAMOTO

A large earthquake, called the Fukui Earthquake with M7.1, occurred on June 28, 1948. The

earthquake fault was buried under the thick accumulation of the Fukui Plain. The position of the

earthquake fault was not clear because of the thick accumulation. On the western side, there was a

clear dislocation between the mauntain and plain exits. We will study the structure around the western

margin of the Fukui Plain by using the waveform data recorded at the temporal station at the high

school and a new station at the elementary school. We concluded that this dislocation is an active fault.

Key Words : Seismicity, Active fault, Edge effect, Earthquake fault, Fukui Earthquake

1. [FC®IC
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Fig.1 Hypocenter map at Reihoku area by SEIS PC.
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Z &R, NERICYHRIB IR EIN TS DT, &EREN
TIZBILHBABECLHKBEBEITBNTD, B TES L
FZATVD, FRIZHIBOILEHREEHFTICbIEE SN TN D
DT, HIKDBGFK N LITHBEDIEITTHS. LAT, 7
Mz OWTHET 5.
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Fig.2

Fig.2 Distribution of temporal station in Fukui Plain.

2. EHOBEREBASOMEREF

Fig.3 Observation system view at Kawai elementary school.
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(Fig.3) \3rifgz, vEILEMY RN EETLIE 288 L ThliE
N

3. BARTLLEN

BHEEFIIENHEREREICEDN, AO0HL<, THSED
Bl TWa, RS, HEBEEICE S RWHIE TS 5.
BT RE/R IR i, BEROREOFMIC OV TS, M
A 017" T, ZEHEEICONT, L0 THANHNT
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2017) "V T, FMICHENRINTND,

4.  ENEWN

OBME LT, HRIOMEORMZHRL T SH
ROMEZ, BATH. TOMm 011D "7 1%, MEIOmMHT
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MGG EHEEL TS, Figd o, HOMIC K2R FE
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TiE, BHRERROS 7 L TR S METH D
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Fig.4 Under Ground Structure at Sakai Plain estimated by Nopguchi et al.. (2011).
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Fig.5 Presentation of Fujishima High School at Geoscience Union in 2017 Makuhari.
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Reliability and gender difference of a ball velocity regulation test for

preschool children
Hiroki AOKI, Shin-ichi DEMURA and Narihito TATMA

A remarkable decrease in children's throwing ability has been reported; however, until now, the
ability has mainly been assessed by distance. Nevertheless, easily measuring throwing velocity has
become possible recently, and a ball velocity regulation test for preschool children has been developed
but not fully tested. Therefore, this study examined the reliability and gender difference of a newly
developed ball velocity regulation test for preschool children. Participants were 6-year-old boys (68)
and girls (41). After they threw once with maximum effort at maximal velocity, they were requested to
throw twice at 50% (demand velocity) of maximal velocity; their throw velocity (exertion velocity) was
measured. Mean error ([demand velocity — exertion velocity] X 100/maximal velocity) between the two
trials' demand velocity and exertion velocity was used as an evaluation variable. Reliability (intra-class
correlation coefficient) of demand velocity was over 0.66 for both boys and girls. No gender difference
was found in the evaluation variable. Results demonstrated that this ball velocity regulation test has

high reliability, and there is no gender difference in 6-year-olds.

Key Words : throwing ability, ball velocity, preschool children

1. #E (CAF, #4880, hZifBL TR % CIF, #i%E) %o

BB EEND. BRRENCHBRENL, R HESR
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Utilization of company training program for engineer education and technical

support staff training

-As an example of how to use measuring instruments-

Kentaro YAMADA, Nobuyuki GOMI, Yusuke FUJITA and Hirokazu KITAGAWA

In this report, we created the engineering education material based on company training

program. This teaching material describes the use of calipers and micrometers, is documented the

measurement principle to complement the lack of understanding of students. This material included

a commentary on how to use and a dedicated test piece, aiming to standardize the teaching method.

We used this text for students and technical support staff. And we conducted a questionnaire survey

to confirm the effectiveness of the material. It was confirmed that this material had a certain effect on

understanding the way of using the instrument efficiently.

Key Words : Mechanical Engineering Education, Company training program, Engineering education

material, Caliper, Micrometer
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