41 %5 4 W)
2017 4F 4 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 41, No. 4
Apr., 2017

XS 1000-0615(2017)04-0490-08

DOI: 10.11964/jc.20160310311
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HHE, Ewia,
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FTEM,

(1. EERRZIKF 220, R FBAREEK@EFFEE SR =E, HE EIT 361021,
2. MR MK B YIRS BE, MRk fR 350002)

WE: I RRBSTERAMEEOORLAEFTNIER, AR ERAACH £ 6H
HSP90# [ cDNA# # 7 b, 3 ¥ Genome walking. Tail-PCR#f1 % #PCRZ # A # [4 3 /5
ZAEE WS R KA. £ BFR ST EATG)Fn & — 5 8 T (K £ 94 bp) 2 8] H — 809
bpy W& T, %8 T ZAr ey S M4 X 322800 bp, AT &y B KR A (AR, F
2811 bp, f£ 4 T A 4G L 5 (A) L -30 bpit F ETATA box. HEWHFHETH 60 28
#ATF. TBP. Spl. Oct-1. C/EBPalpha. NF-1. NF-kappaB. GATA-1. Sox-2%, CpG§
T 5 A 2 1NCpG By, KE A 131bpe LHRAME TINMNB B TH & BBy & Kk &
RACFBRAREK, RARRHHL2BTARA TR KA ZERELEETELN, #x
Je 8, # HSPO 3 [l #% 10 B #h T X {2 T—98~83 bp. #£—-624~-539 bp, Oct-1. C/EBPalpha.

NF-13x 34 4% 5% [ F #5423 — 2 o9 90 ] 1 A o

KGR 4o &8 ; HSPIO; B hF; Mg, e

FESES:Q785; S917.4
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i 2 RN Y HSPAE A Y 97) o B HC 57 45 X
G, FwFs I ReRet:, S T AR HSPEE PR S i
PR AT BT B B AR AR v A B A ) 55
2LV 2% (Ageratina adenophora) HSPFEH 5" 85 X
J¥51 01864 bp, HHEA HSPRE 8 45 A WUk 78
TC By Hofh— 26 27 A oG, WTATA-
box. CAAT-box%§. AMIHSPIOBS' I¥it)a s+ 7]
DA SR KSR 3 5%, S 5 5Lk % s 1
Jolh FEE L CAAT., TATAS K H I 1 SP-1457 45,
LGCEF X", IO HIHSPIO(HIHSPY0)
cDNA% K 472592 bp, 7 fAll B 14 44 €2 63 119 314 L 18
G WR HH HSPOOA i i Y mRNAFK IR &, &
T BNV T, H AR SR I gk P ek i
A WET R, Bon S5 N N R,
X Rt — - WF 58 HAHSPOOJE K i s sk Al s 25 g T
HLhl

1 MRS T

1.1 SR

F 0 BRR I T AR AR I T RIE &, SRE M
WAL, ZWEEGTET-80 CCRHMRAT . LK
JIr FH B9 VR Jie B 29 3T 400 it ok o S 1] R~ = 2 B
IR oT BT 5t . SR A2 S A i DHS ok AR 5L 30 %
H il . pGL3-Basic/iuh (F 1  H 5 5t 3 il i 15 5
K S pRL-TK N Z: BORL (55 1 ¥ ¢ 6 28 B i 4 ik
K% H Promega/s ], pEGFP-N1H JH [ ] K22 B2
B MR BT 52 T 584, pEGFP-1JF0kL 204K 10 [ K vb
REAWRHE A RAF,

1.2 SR HZE

Z ESODNAMRIL ARG LIBHESL A FH
DN A $ HC2 7] & A 45 15 150 I 4 O €2 f JUL 1) 3
K41 DNA

HAHSPYOA R B FeynE5m g R
WA B AR A M HAHSPOOJE [H () c DN A JF 51
(Genbank# 55 . KC161208), fPrimer 5.0 2k {4
Wit m 5 Wi i7 a3 F P14, =M TaKaRa
/A F) Gemome Walker Kitild 7l & 1 #e/E, &id =%
HHAPCRINL, B IRHARERAF AR B A B,
¥ B BeRI R m, 52 ApMD19-Ti% 42 )5 7
AT R ARG SR, PHME A TR 2 LA T A
YTRERARAEN T, ks 2w R B
S D5 & a T = 2§78 S5 ) = o]l P

£ U1z & F M i 5 75 2L B A BDGP
(http://www.fruitfly.org/seq_tools/promoter.html)F
Alibaba2 (http://www.gene-regulation.com/pub/programs/
alibaba2/index.html )45 FE AT G #4942 0 3l 1+ X 2k
FNTETE B 5 S 7 255 0 o R TE 200 BT 3K
- Methprimer (http://www.urogene.org/methprimer/
index 1.html)fitiM CpG &

HAHSPY0LF & 3)F ARl # K R a9 438
WG A W5 B2 e s 1, k74 R A L
FILL L2 TSI MR D . BT it i 51 Y
A A P W TE IR T, B R
51453 514 i Kpn T FXho 1 it V)57 15 AL B B
o DUIZREEDNA AR, LL90-108 LiiF 514,
90-r4 T F 519 (b T B M A% 0 08 3 7 X
i), I mEREST A B, #EHFpMDI19-
T#E AR B, WP Edh s, LI oy #itk, i
PCRY" 4 R [F] K B HAHSPOOSEH J 2h 7 A B, I
BB pMDI19-TEA |, FALBE T, HiEH
IEH 5 AT 5 2L 52 50

1 HAHSPOOE[EF = F K R 51455

Tab.1 The sequence of primers for constructing the vector

of HIHSP90 gene promoter
514 SR AI(5'—3") K bp

primer primer sequence amplified length

90-1 CGGGGTACCACCGCCCACT 1772
AGTCTCACAA

90-2 CGGGGTACCACGATTTCAA 1241
CTTGATTACGGC

90-3 CGGGGTACCCAACAATCGT 1106
GGTGTATTTCTTCG

90-4 CGGGGTACCGCTTGATTTT 947
AGGAGACACAAACG

90-5 CGGGGTACCTTGTTACTTC 707
AATGGCACCG

90-6 CGGGGTACCCACCATCTTG 622
AAGATTGCGTAA

90-7 CGGGGTACCAGAACCCGGC 211
TACCCAACTA

90-r CCGCTCGAGCTTTACTTAA
TTCAGTGGTGTG

90-r1 CCGCTCGAGCGTCACGATT
TAGTTGGGTAG

e TRIEONEBRIML A, FE

Notes: restriction enzyme cutting sites are underlined, the same below

ek FEBAROME  KBSHMWRBEWE
2H T 5k M pGL3-Basic it # £8 Kpn THI Xho 1 F
WU R B 37 °CRE VI fE , 43l B e - 2lifk 5 i
h BEMIpGL3-basic Bk 214, IR A R B B Y
FBEAY 5 24k )5 i pGL3-Basic R % 4%, 16 °C
AR EE YA R IERZ S DHS o,
BRI BR s B AR AT 0 7 o SR J G N B R R
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FE G £ (Omegals B FE TR, FH DAFE L .
4B A pEGFP-90-189 4%  HAKL %
)< Jed Bl X R 2k SRR AR Al >, (R A B T
L AR I pEGFP-1, % Tk 8 R % A 5 s T
X B8R B LTS )75 590-1H190-r4H
), AR LS S VA o 4 g D) 0L 8 IE P A R, 4300

hXho TRIKpn 1(£2). & B 0y R B %) kL A i 2
A ik pEGFP-12 X g U, [l H () Fr B Fil il
VI JG Bk 8 e — e 0 el A7 2 . 8™
WAL 2R Z A DHSo, LR NIT S, $H
JRLE o

BEARTEAEENRE ARG

®2 SIMRHEHBYMR

Tab.2 Primer and restriction enzyme cutting sites

Jifi  plasmid IEM 51 4)(5'—3")  forward primer

R GIH(5'—3")  reverse primer

pEGFP-90-1

CCGCTCGAGACCGCCCACTAGTCTCACAA (Xho I)

CGGGGTACCCTTTACTTAATTCAGTGGTGTG (Kpn I)

KA BIGPE AT B Al -, R BLBLK A BEpGL-
90-6rF1pGL-90-5rZ [ 1% VEAF7E W FH M 22 7, X
24 B B 2 B A7 FE B0 4% S T Oct-1(AATTC
ATGCA). C/EBPalpha(TGCAATCAAACA)FINF-
1(ACACTGCCAA), X 34 S [T 245 G v 55,
I3 9925 S (AATGGATGCA). (TGCAAAG
AAACA)FI(ACACTCGCAA)(F R £k Ferm 225 i1
M), Hf BWESI Y 4 5 A Oct-1-F: ACCGA-
TGGGCAATGGATGCAATCAAACACTGCCA,
C/EBP-F: ACCGATGGGCAATTCATGCAAAG-
AAACACTGCCA, NF-1-F: ACCGATGGGCAATTC-
ATGCAATCAAACACTCGCA, TFi#5141890-r,

40 3% IR B B 45 293 T i i FH 19 3%
I DMEM R 3R 3L, A 10 %FBSHI1%/1
HRERXHHEIENPUR, T37°C, 5% CO,k:
FRER IR . REYLRT Y24 b A K B R T
70%~90% 1) 4 L FH I e Ak, 4% B L 1< 10° 48 Jifd
/LI % B R 2 48FL % SR bl [, 75 41 58 4 U
BE FL A0 5% 1K 1 80% 22 A7 I EATRE YL S 06 . %
Bk 77 S B Lipofectamine®2000 i i i
(Invitrogen/A A )iFAT 6 44, & % 25 84K pGL3-
Basic/dURi A/ Ry B X BE, T P 8l X0 2 3 e
H B pEGFP-N i ki A A BH M X i, Hedox) i 4
JFRL . H B TR AT pRL-TK N 2 kL (5 1 '8 2¢Ot
R RS AR LA LB R 20 ¢ 1L EE YL B4
B YL 24 hm IR AR 0 SRR T 00 £ ) B YL R
pEGFP-N11Y 40 il K 4 (4525, I 15 W A I o s
B, W LA AT B O 2R B I E . A
SCO A 3R, Ho A RE S A 3R

R F AR IR B & g A Fe WK
s 2R Tl 41 5 3 DR ARG 0 3 R0 6 1 B A T T Ak
A, FEHE Y24 hE WO IHA B 23, TN IxPBS
e 1~20, W PBSE & LN A 60 pLALHl Y

http://www.scxuebao.cn

PLBZL M, 3 U K 20 M A F I B R 5 s 4k 3%
15~20 min, WCHE 40 MR . B0 5 R TR R
15 uL, A XA CACKR WG 1, 4200 23 50 fin
ALueiferase Assay Reagent Il (LARII) 50 uL. Stop&
GIOTMIR G 50 L, 735 Hh 2 kR 5 5l 38 G
P K N2 BRI S YOOt RBEIE YERUE , & Bk
R AH XS 36 PR 28 N 2 0 B OO R S TERE
T HOAE R I BORE ¢ ' 2 EAH X I ML

2 4R

2.1 ZrfafE HSPOOE (K585 X B 7 f%

i# 7 Genome walking . Tail-PCRAIH# M PCR
EH R TERESRAT T 24 €6 B HSPOOSKE [N 1Y 5/ ] 445 [X.
FEB . AE B A 17 25 (ATG) AR — b i F (I
94 bp)Z [A1H —1~809 bp N & 1, #—FME T ZHif
(145 P84 X 42800 bp, M T 19 % SRS 4R 7 S5(A)
e, 3£2811 bp (GenBank®& 3¢5 KU836934),
22 RIERBNEMEEZSH

i 3 7 26 KA BDGP T 43 Hr & B8 — Ab 1543
1 /5 (score=1.00) 1) X 3 AR 7T 58 J2: 2% 0 fifl HSP9O KL
PR S "3l 95 DX 1) A i B 7 A (A) T AE I X3, B
30 bpAbfETETATA-box, Alibaba2/: i 7E
)56 sk I 1 45 G 6 S B F5 ATF . NF-1. TBP.
Spl. Oct-1, C/EBPalp. NF-kappaB. GATA-1,
Sox-245 ., CpG i FUM X {4 73 #71 (GC Percent>50.0,
Obs./Exp.>0.6, length>100 bp), A 17CpGi,
KBEHR131 bp, i F-110~21 bphb(El1).
2.3 ZEHHSPIOEE T E K E Hh ok R B
g

LL90-18 s 8y, 90-rh FiFs|4y, P38
WK R 7 B S BUTORL, B HiAw 44 4 90-
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§§080
JaN i)
mg 40
a
Oy 20
@(_jou L A AR RN AR IARENENNEEN
CoG 0 500 bp 1000 bp 1500 bp 2000 bp 2500 bp
p
HAHSP90 S N7 %)

the input sequence of HdHSP90 gene

& 1 HdHSPIOE [E5'iE¥5 X 7N A CpG 5
TR RS 0 N B NS 375, R AL I 1 4 03RO CpGRUURE T R (KR, B B3 43 I A9 T 1) Cp G &8

Fig. 1

The predicted CpG island of 5’ flanking region in HdHSP90 gene

The input sequence is from 5’ to 3’, the vertical stripes under it represent the sites of CpG double nucleotides, the shadow is the

predicted CpG island

1r (1772 bp)VEh Z S5 AR 5 3+ 7 B 35 1)
M o 43 9 1S 45 B BT AL 90-2r(1241 bp) . 90-
3r(1106 bp). 90-4r(947 bp). 90-5r(707 bp). 90-
6r(622 bp). 90-7r(211 bp).

2.4 E4HFRKipGL3-Basic-HSPI0-lucHI#iE &
£E

W H1 TG N B 22 00R i B 7] £ B i 4
k43 3w 4% FpGL-90-1r. pGL-90-2r. pGL-90-3r.
pGL-90-4r. pGL-90-5r. pGL-90-6r. pGL-90-7r,
V5 2 R I S, O BT R R AT X
DI% e, FLPKEE 55 W0 45 R/ — B (E12).
25 LB FXIHE

PR 90-1efE AR, LL90-12k b iiF5l
Y, 90-r1k T ES | 4 (1 F I i A% 0 J 3l 7 X
FE), PR R FRI90-1r1, Ik 4Ok
pGL-90-1r1, ¥ pGL3-Basic. 41 Jfik.pGL-90-
11 pGL-90-1r143 1] 5 pRL-TK 3 5% Yt HEK 293 T4
Mo, BN ZR 208K, S5pGL-90-1rM L,

4 5 6 7
bp |5 RN RWER S ) Vector
2000

1000
750
500

250
100

El2 FLAFRKIKpn | 1 Xho | WEEL]EHKE
Vector: pGL-Basic

Fig.2 Agarose gel electrophoresis of recombinant
plasmids double-digested by Kpn I and Xho |

Vector: the served empty carrier of pGL-Basic; M. Marker; 1. pGL-90-
1r; 2. pGL-90-2r; 3. pGL-90-3r; 4. pGL-90-4r; 5. pGL-90-5r; 6. pGL-90-
6r; 7. pGL-90-7r

pGL-90- 1r1 Y AH X %€ 't 3= il 7% Pt BRI 8 2 °F
(P<0.01), pGL-90-1r1J3 37 i Bttt pGL-90-1r/3
B R B T -98~83 bp X e, HAH XU 6
HH AR W R R, 02D E HAHSPOOJE A 0 3
717 T-98~83 bp (E3).

1689 +83 pGL-90-1r o
L — luc
1689 98
: L= luc | pGL-90-1rl
pGL3-Basic | ¢ pGL3-Basic

0 5 10 15 20 25
FHXT R FATEE the relative activity of fluorescence

& 3 HdHSPIOE H 8 & &R TN #0 B & F X B R A FE X1 5 14

G IR LA TR B, A XA YRR AR B 3 2

Fig.3 The relative luciferase promoter activity of the various deletion constructs and

the promoter-less construct of the HIHSP90 gene promoter

**_extremely significant difference at relative luciferase values between the plasmild and other plasmids

http://www.scxuebao.cn
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Ko AR

4%

2.6 FEEFEFRAIpEGFP-90-1A K IE BN

5 B pEGFP-N 11 pEGFP- 143 5 %5 Yk 4 Jfy
J5, Gat24 heyRE R, ATE A LU SO T WL EE
FNFOE, WG H WE AR 5 Tk T A
5, GFPIILFEL ik, MiA LR
AR BT R B 2 8] BB pEGFP-1 I, il
W96 0 A7 TG ok F W 4 38 R BOS SiG P i A
To KT RIUERS WK BTG 316
P, K A8 2 Y OB pEGFP-90- 154 J¢ HEK 293 T4
M, g il B X B (pEGFP-1) Al BH 4 X R
(pEGFP-N1), %54 i 7R pEGFP-90-1#E 7 HEK293T
i R RS EGFPER H KA, (B2 HREE
T BH A X HE (B 4).

7t 8 HSPOOE F A [E] 4k B Bk 7 ERJE M
FH bR 1 70 AN R B e 2 B o 40 I
Wi A pGL3-Basic#k /4 i ki 435Il 5 pRL-TK e 4 e
HEK293 T4 ifl, pGL3-Basic/TikiAE A BFIME Xt AR

2.7

50 pm

(a)

% 4
(a) BAMEXT s (b) PHAHE XS B (c) JBi R pEGFP-90-1

(b)

FEFTA R B i gl b, TE PR LA
B, AT B BRI R sh Pk B, (RER B
pGL-90-6r4H Lt LA Fr B M e i, SRR
Bt pGL-90-5r) 7% PE A 2. 35 7 22 57 (P<0.05)(K15).

2.8 ERETFEAMNRNRE

=A A

$ B2 i BEpGL-90-5rF1pGL-90-6127 [A] {{ A
(#3455 5 - Oct-1, C/EBPalpha, NF-1#B#EfT
RAR, HTXINERA TN SAEHES
O SO < IS S [ vl O[3 577 O 1 o
I RAR FLA B S S5 A BRI, AN &5 5% i
2SR N T IG5 A 0 o 2878 J5 1 51 40 Bk
4y 5 4y 4 A pGL-mut-oct, pGL-mut-c/ebp. pGL-
mut-nf (& 6).

SR ENRA G 3N A TG M2
B %A S, mELAR Bk A BEpGL-90-
Seif ke, HA WM 2 5 (P<0.05), LEkE A
BtpGL-90-6rifi Pk, #iFHOct-1. C/EBPalpha.

ISR
w

4:
ey

K pEGFP-90-14% S HEK293 T4 Bl i A 1B

Fig. 4 The expression of EGFP in the HEK293T cell transfected with plasmid pEGFP-90-1

(a) negative control; (b) positive control; (c¢) plasmid pEGFP-90-1

~1689 12:3 [Juc | PGL-90-1r
~1158 Pl e pGL-90-2r
-1023

[ luc | pGL-90-3r
78 pGL-90-4r
pGL-90-5r
e ey e ] pGL-90-6¢

= luc | hGL-90-7r

pGL3-Basic pGL3-Basic

+83
+8

—

T

H

=

H
H ook

T

0 2 4 6 8 10 12 14 16 18 20

AT ¢ Fe ik the relative activity of fluorescence

5 HAHSPOOEFETEIRKEGRK BB F M

*AZ KL A SR AR BL L FCRE R TR AR A R 2R S

Fig. 5 The relative luciferase activity of the various deletion constructs of the HdHSP90 gene

*_ significant difference at relative luciferase values between the plasmid and other plasmids

http://www.scxuebao.cn
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624 +83

, = luc pGL-90-5r
f§08}13Cﬂ — [ luc | pGL-mut-oct |
~608 [AG] +8|§ ™ Juc_|pGL-mut-c/ebp |

—608 LGl [ lue pGL-mut-nf
539 83 -

. = luc pGL-90-6r

pGL3-Basic luc pGL3-Basic

& 6 HAHSPYOERFi#EFEFEES
* 5L A5 pGL-90-Sr/gRiAR b, FE M X kA7 7E B3 25

I

10 20 30 40 50 60

0
HHXT 5% He7EPE the relative activity of fluorescence

3R ST Bk AN B A BY B AR X VR 1

Fig. 6 The relative luciferase activity analysis of transcription factor binding sites in
mutated plasmids and wild plasmids of HdHSP90 gene

*. significant difference at relative luciferase values between the plasmid and pGL-90-5r

NF- 133 3/ s 3% DR F- e 31— 2 i b4 1
3 iR

HSPOOTEZR L b LAy AR IIE S, 7122
HEABRMITE . 0N 0 E AL DL S A K
AL A7 0 B R 4 B 1 AR A Y S TS
YER 5> FAEAR HSPOOSE I (1 )5 s F DI B8, ARSL5
MG IR ZH O A (19 2% (0 8 HSPOOJE [T 41, Tif
53] 72800 bpiy 5" J##E X ¥ 4], pGL-90-1r15
pPGL-90-1rAH bt ,  JFLAH X %€ ' 28 il 0% M o B el 2%
THE, $#77R-98~83 bp/a 3 T X W8 3 T 0%
5. CpGiy# #IN R 2 3 8l 5 8 ik i b i
HAHSPIOKE H () CpG i i F-110~21 bpkl, 515
FNW A sh F RO P A XA, X —25 8 N iE—
W58 HSPOOSE R 3 ik A 45 1) 2 F LI BE 8 T
HLRl

IEW 44 F, HSPOOSHSFILLE &AW kE
KAFFE, HSFLLTEME, HAZ2HHar, HSP90S
HSF U B 1 58 A 456, liF B8 I HSF 1
W JE AN MAZ N, FEAZ N S IR e B i
a8 F X AR s T A A, 2P SR
R A FREY . —BIA W HSPOOJE il it HSF 145
A BS54 X AR 5 T HSET & #0724
USRS HAHSPOO 5845 X ¢ 5 4 24>
HSERY 45 G 00 5, 3k S 5% S R 145 5 (8 I AR AE
& A5 HAHSPOOKE R (1) 3% 1A 5% il i A R itk — 25
UESE . KT HSFIXT HSPOOKE [H 3¢ 1k 1 42 (R BF 58 B
e &R, M AmmiranteZ5 "B 0158 30E B
NF-xB# 36 1 0T LR 2 HSPOOKE A g 8 7 19 1
P45 StephanouZ5:P"HIERH T 140 il & —6 1l LIS

HSPOOBIA 31, MIMIHE 5 HSPOORY R ik & . X
TR (o il HSPOOKE DX it # # ( k 2 F BE i I 3+
o, G AR SR A G SR R,
1E—-624~-539 bp(fJOct-1, C/EBPalpha. NF-1iX
3B SR R AR B — s AR, (R EAT
AR HLEE RN, AT TR IR AT

NI HSPOOSE PR DA 5 15 47 =F 6 1 4 2 I i
J BT 43 g HSP9Oa I HSPOOSH fill S Ak 1A, — 3%
7] JE M R 84% 2!, HSPOOSTE HSPOORY 45 S M 73 1
PEABVE R AT e o 2 S 2 U g A i
HSPOOJKE [H 3 i NCBI#EAT P F1 Fu X, &5 5R B n 4
8,8 1 HSPOO 5 Wi L. 3014 T 9 HSPOORIE IR L 44
Vo 55— NS T HSPOOSKE PR 1 s 20 i e Bz 3R
BSRIEBELEE, NHSPIOSIMHE —N& T
WS B PE G EEZHSFURTEERY, X4
B HSPOOKE X I N & F i A e itk — 20 o3 i o
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Functional analysis of the promoter in Haliotis diversicolor HSP90 gene

ZHANG Tao !, ZHANG Ziping>, JIA Xiwei', WANG Shuhong ',
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Abstract: Heat shock protein 90 (HSP90), a molecular chaperone in cell, which can regulate multiple signaling
pathways, plays a key role in the process of cell differentiation, development and transportation. To explore the
role of the promoter in regulating the expression of heat shock protein 90, based on the HSP90 gene cDNA of
Haliotis diversicolor from our lab, its 5' flanking region was cloned by genome walking and Tail-PCR techniques.
Results showed that there is an 809 bp intron between translation initiation site (ATG) and first exon (94 bp). The
length of 5’ flanking region is 2800 bp before the first exon and 2811 bp before the predicted transcriptional start
site (A). A TATA-box was located in the upstream —30 bp of the transcriptional start site (A). Potential
transcription factor binding sites include ATF, TBP, Sp1, Oct 1, C/EBPalpha, NF-1, NF-kappaB, GATA-1, and
Sox-2, etc. A CpG island was found by the CpG island prediction software, whose length is 131 bp. Eight firefly-
luciferase reporter gene vectors with different deletions of HdHSP90 gene were constructed and transiently
transfected into 293T cells, and the activity of dual-luciferase reporter gene was detected. The results showed that
the core promoter is located between —98 to 83 bp, and the three transcription factors between —624 to —539 bp,
Oct-1, C/EBPalpha, and NF-1, can inhibit the gene transcription.
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