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fEZRINXRBERIIBAMNKXE , BRLEY
ERAEAZBHEBE(HAT) G, A HLEH
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FIFChEE L WS AEERR, NREHERI AR
BEEXRNERRNENGY RIVFMNAREN
NEEEFY ALRBRERSEFRE, B2
— MU EAENRKRZBEBBENRO AL
3 B ANATL (Human NAT Like), H X H M T %
KEVEHE, BREMEXEHNERER,
RNATL ¥ 5 35 F 7.5dpc 1 8.5dpc &9/ BB AG
J3i &% F1 HH10 378 BE B4 49 3k &% . Northern Z¥ X 45
RBRZEEERE/NREZ AL M
SRR RE, RITOE R #RR ,ANATL 3t BB
SRR 00 R B AR PO BE MR R BB BLAT R IE K

Z3C 2005 4E 6 A 9 HWCE], 2005 4F 10 A 30 HiE%,
WL RER A E B A B R BITE .
“HFE—1EE,
~ WRAVEH , Tel:010-58806656, E-mail : YPLi@forsyth.org



14 —MEARZBHEBRER WNATL MR SR ILEHR 23

MR REERNIER,
1 AR B %

1.1 #H

BENRUWFILREREEERZRSHYF
Do RGBT bR B HBEN ) Sephadex G-
50 4 F Amersham, E7.5 /MR (KRB E K
4 XiEH 0.5dpc, WERG A E0.5 &7~ )cDNA B
W] F Clontech, ¥ ik & W F Invitrogen, M-
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Labeling Kit F Roche, pBluescript II SK(-)4<3L
BERE, HERARYIE>=HIa™a,

1.2 A% ER ANATL B FRER 5454

BREXR P TFEHITHFREFSAA
RAEE ANATL, iR 0T . 2001 4F H A& #Y
RIKEN #EH AR PHAAH T 21,076 % /K
2K DNA HFEFIP) RIS 2 mEE KRR
t, TR R SRR SR 9 3, H P “motif-con-
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HWEBAK 573 R/DBRFEE, TRIEHH “motif-
containing protein” /N B 3T 2 (A (http://www.gsc.
riken.go.jp/e/FANTOM/), Fi BLAST B 7 A
REFRAPEISPIRFEERLAREFI K
FB, ERIAMARERARBRES HELE, R
IR B — N EEH N K2 BB SR
MIAXH #EE ANATL, i RT-PCR 5 ¥ 5E f&
RNATL % pBlueScriptll SK(+),
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WEhA, MBS FHRATFHITHIN, FH
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1.5 Northern ¥

Northern ¥ 32 #& BB ¥ M F #:# 47, H TRIZOL
HEEHEHP-SERRBBENBREHALANE
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RIMNAHBEFRETEBIAALFHFER
RNATL ,hNATL & cDNA ¥ 1803bp, 43X 621bp,
HMMESERAED T ATC IR ILEBT
TCGA, R— T BN FZE, AR ILFEBT
FEHAEZBREBRKFIES (PolyA Signal:
ATAAA) (B 1-a), RNATL B E QK 206 1
BEMRE EEM78-16l HUBEREENZ
BE s RS 138 (Actetyltransf_1 domain) (B 1-b),
TE Genbank HEESC M EHFEHLE, 28
RNATL —A AZF#E , R 118 Genbank ¥
FERAZZEN, KBRS AY632082,
2.2 KRNATL EENEEAEN

EANLKEEAFI 1T BLAST 447 , #
SE hNATLEFEEM T AR A 17q25.2 K, BE#
Yy 6kb, BIE 6 MINBEFMSIMAE T, BHBED
FATGHLFE 1548 F, RILHBF TGA M
ZREMRFIESHETE 6 S4BT (E2),
23 EARRKEE

F Vector NTI9.0 3 {4 %+ A 28 hNATL F1/p R
1110028NO5Rik 2 HE 5 F 3 #H4TF5 L3t BARE
TMINRBHE R 73.4%, A& B F Y kb a5
HEHEE3),
2.4 @il Northern 2«3 4R

¥ hNATL 2 H R 3 B| NCBI # H % XL &R
(GEO) U FE , MBI KT RERE MR EEN
¥7% (Tag) I CCTCAGTATA, # It Tag $23% SAGE
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FEHIERERR, ML CHAUT M, %, 0 0%



24 % B BER B M FNRT 39 %

MRLNQNTLLLGEKE KV YV VLVPYTSEHBVYPRYTHETWHM
1 GGCTACCATGAGGTTGAATCAGAACACCTTGCTGCTGGGGAAGAAGGTGGTCCTTGTACCCTACACCTCGGAGCATGTGOCCAGGTACCACGAGTGGATG
KSEELQRLTASEPLTLEG QQETYAMNQCSVWVWQEDADEKTCT-
101  AAATCAGAGGAGCTGCAGCGTTTGACAGCCTCGGAGCCGCTGACCCTGGAGCAGGAGTATGCCATGCAGTGCAGCTGGCAGGAAGATGCAGACAAGTGTA
«+ FIVLDAEZKWWQAQPGATEESCMYGDVNLFLTDLE
201  CCTTCATTGTGCTGGATGCCGAGAAGTGGCAGGCCCAGCCAGGOGCCACCGAAGAGAGCTGCATGGTGGGAGATGTGAACCTCTTCCTCACAGATCTAGA
[*DLTLGETIEUVMIAEPSCRGKGLGTEA AVLAMLSYG ]
301  AGACCTCACCTTGGGGGAGATCGAGGTCATGATTGCAGAGCCCAGCTGCAGGGGTAAGGGCCTTGGCACTGAGGOOGTTCTOGOGATGCTGTCTTACGGA
(VT TLGLTEKTPFEAEKTIGQGNTETPSTIRMEFOQKLHFEBQVAT:
401  GTGACCACGCTAGGTCTGACCAAGTTTGAGGCTAAAATTGGGCAAGGAAATGAACCAAGCATCCGGATGTTCCAGAAACTTCACTTTGAGCAGGTGGCTA
«+ SSVYVFQEVTLRLTVSESEHRQWLLEQTSHVEET KTPTY:
501 CGAGCAGTGTTTTTCAGGAGGTGACCCTCAGACTGACAGTGAGTGAGTCOGAGCATCAGTGGCTTCTGGAGCAGACCAGCCACGTGGAAGAGAAGCCTTA
*RDGSAEPC=*
601  CAGAGATGGGTOGGCGGAGCOCTGCTGATGGCTGGGOCTTGTGGGCAGOCACTCTGTGTGAGCAGGGTG TTGGGCCCATACACTTCAAAGACCAGAGCCC
701  TGCACTGGGAGAGTGCTCCTGGCCCAGGCTGGGAATCACCTTTCGAGGCCCTTCAGACTCTGGCGGGGCTTGCTGTGGOCTCCCTCCAGCTAGTGGTGTG
801 GCTGAGCAGACTCCAGGGCCAGGGCCAGTTCCCTTCTCCCCTCCOGGCCAAACCCAGACCCAGACTCTAGGAAGCTGGAATGGAGGGCAGGGATOCATGG
901 GAGATGTCGGGATGAAGGTGGGAGCCGGAGGTGCAGGGGGACCTGGAACATGGATGGGAGTGGACAGGCCTTTCTOCTTAGAGGCCAGAGGTGCTGCCCT
1001  GGCTGGGAGTGAAGCTCCAGGCACTACCAGCTTTOCTGATTTTCCCGTTTGGTCCGTGTGAAGAGCTACCACGAGOCOCAGCCTCACAGTGTCCACTCAA
1101  GGGCAGCTTGGTCCTCTTGTCCTGCAGAGGCAGGCTGGTGTGACCCTGGGAACTTGACOOGGGAACAACAGGTGGTCCAGAGTGAGTGTGGCCTGGOCCE
1201  TCAACCTAGTGTCCGTCCTCCTCTCTCCTGGAGCCAGTCTTGAGTTTAAAGGCATTAGTGTTAGATACAGCTCCTTGTGGCTGGAAAACACCOCTCTGCT
1301  GATAAAGCTCAGGGGGCACTGAGGAAGCAGAGGCCCCTTGGGGGTGCCCTCCTGAAGAGAGCGTCAGGOCATCAGCTCTGTOCCTCTGGTGCTCCCACGT
1401  CTGTTCCTCACCCTCCATCTCTGGGAGCAGCTGCACCTGACTGGCCACGOGGGGGCAGTGGAGGCACAGGCTCAGGGTGGCCGGGCTACCTGGCACCTTA
1501  TGGCTTACAAAGTAGAGTTGGCCCAGTTTCCTTCCACCTGAGGGGAGCACTCTGACTCCTAACAGTCTTCCTTGCOCTGCCATCATCTGGGGTGGCTGGC
1601  TGTCAAGAAAGGCCGGGCATGCTTTCTAAACACAGCCACAGGAGGCTTGTAGGGCATCTTCCAGGTGGGGAAACAGTCTTAGATAAGTAAGGTGACTTGC
1701 CTAAGGCCTOCCAGCACCCTTGATCTTGGAGTCTCACAGCAGACTGCATGTGAACAACTGGAACCGAAAACATGOCTCAGTATAAAACAAACATTATAAA
1801 ACG

a
Acetyltransf_ 1

4D
b
M 1 ANATL £ cDNA K RFTNBHER

a: AZSHEE ANATL 92K cDNA F¥3, RIAETHE T ATG, £ 1L 85 TCA MB RBEBIE S (PolyA Signal) AT 2L 4R

H RFEHMBABAERR, b: AKHEE ANATL MRTEHIE, Actetyltransf_| ZHBAAUERT
Fig.1 The full-length cDNA sequence of ANATL and its coding protein

a: The full-length ¢cDNA sequence of hNA TL. The initiative code ATG, stop code TGA and polyadenylation signal (PolyA Signal)

are underlined. Conserved domain was boxed. b:; Conserved domain of novel human gene ANA TL. Acteyltransf_] motif was boxed.
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W2 ANATL ZEERARH
hNATL BE B FARGBEK 17q25.2 K, 48 6kb, BETRAFINB T, BHREHT ATC, £ 1L ¥ TCA Z KR

HRIGSEA PR
Fig.2 Genomic organization of ANATL gene
The hNATL gene is located on 17q25.2, distributed over approximately 6kb. Solid bars represent exons. The locations of
initiative code ATG, stop code TGA and polyadenylation signal (PolyA Signal) are indicated.
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hNATL (1) M
1110028N05Rik (1 M

I YWWQRLTASEHEWAWWGAW
YHEWMKSEELRHLTASEQLTLQQEY EMQCSWCEDEDKCTFIVLDAEKWQAQPRPPEESC

hNATL  (86) MVGDVNLFLTDLEDLTLGEIEVMIAEPSCRGKGLGTEAVLAMESYGVTTLGLTKFEAKIGQGNEPSIRMFQKLHFEQVATSSVFQ
1110028N05Rik  (86) MVGDVNLFLTDLEDPTLGETEVMIAEPSYRRQGLGTEASL TKLGLTKFEAK IGQENEPS TRMFQKLHFKQVAMSNVFQ

hNATL  (171) EVALRLTVSESEHQWELBQTSHEEERPYRDGSAEPC—————
1110028N05Rik  (171) EVILRLAVSEPERKWELEQTSHMEERPYR TRKAEPV TATLSEQKSWNCPLPRPDGCMGDTSAVSSVCARLS

B3 A2 hNATL F/NREE 17110028N05Rik B B FF 51 #9401 EL B
Fig.3 Alignment of human hNATL protein with that of mouse protein 1710028N05Rik
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Fig.4 Serial analysis of gene expression for hNATL

12 11 10 9 8 7 6 5 4 3 2 1

B 5 Northern #3547 hNATL mRNA 7E /0 RAR A RIEWH R
Lo MR 20 SEAL 3 GOME 4: BBAE 5: FFAE 6: MSUBE 7 AT 8: BREL o FORE 10: KL 11: HOC (WE4nMuitid) 12: ROB30,
Fig.5 hNATL mRNA expression analysis by Northern blot in adult mouse tissues
1: brain; 2: testis; 3: heart; 4: lung; 5: liver; 6: spleen; 7: kidney; 8: ovary; 9: thymus; 10: skeletal muscle; 11: HOC;
12: ROB30.

B 6 FE/NRRFNIGRE it 1T i B 4 IR A 2 32
A: hNATL 7 E7.5 /NRIRNGE) AVE KiK. B: ANATL £ E8.5 /N GUKE G i A Al eh 45 574 %K . C. ANATL 78 HH10 39
P X6 A A 222 £ i 0 2 i
Fig.6 Whole—mount in situ hybridization of mice and chicken embryos
A: hNATL was expressed in AVE of E7.5 mouse embryo. B: hNATL was expressed in the forebrain and midbrain of E8.5
mouse embryo. C: hNATL was expressed in brain and anterior nerve tube of HH10 chicken embryo.
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MAHMALMERAPRE HHRE, BREE
Xt/ RO RE R AN SR SR B ThEE IE B A7 R ¥ —
SEBIEF (B 5),

2.6 hNATL £/ RBEBG PR Foik it

HT NAT DI E A S EFME R AERAR
KEBER, T MR ZHEREER LT K
YER, AT AR R 6 80 49 /) LR B 3 2o B 4K T 6L 2%
T IEB I RNATL TE/N BRI i ik ik 3R
KB RNATL £ E75 DR BTN EA IR E
(AVE) 4 Bl %55 (B 6-A), 7 E8.5 /N B BR 69 8l i
P RA & FEERRE (B 6-B), i 9.5dpc KUK
B, ZEFRAEA AR NHARRRYE(BUERE
). HH10 BIMS ARG BAR R R X G5 R IR KW,
GER L ERIR A (F 6-C), FLAGFIAIER M
BEE I R A BT 8, 38 3 07205 B X B 30 A
MEABEARBREZENEM,

3 3 #®

B Fr % 89 B F S RE S RS — MR AR = M EST
ST, WA BT B 4 RIKEN £ A5/ H
AGH/NREK cDNA AFE, HEET—1EE N
B R HIR A ARHT T ANATL, GNAT £
#RX GCNS-related N-acetyltransferase , & — 1> K&
HEE, YA HERIBEBMIE R R
HEFRRZEEN S , % GCNS,ESA1,CBP/
p300, TAFII250, Tip60, ACTR #1 SRC-1 %, H# LI
BEfE yGCNS THRE R AER, BIREY,yGCNS &
it Z B4k H3 HE A/ Lys14 f1 H4 HEH ) Lys8,
Lysi6, 88/ MEAHEA S DNA BERZEKRE
YRR , T HE SO % SR AV BIE "  hNATL B H —
SEMIKTE L &H —1 GNAT S, R EES S
R REIENREE,

GEO & NCBI 2 v EXRM— M EERLEUES
FEMZEL W, B T MBI R s A & R IR R
BEHFZABER, ¥ H T Microarray, R FE XL H K
array (HAD) , 232 f (filler) #1 SAGE HJiF Z KR
HERABEREEZ oY ER—1 A8t
BARSE G  B Northern 2438 3L 1 &% GEO 5
BB AR, HER AR EN R P RERER
FOREHM ALK, AHLEH Northern HIZ5 R
i hNATL $5 5 ¥EA7% CCTCAGTATA 7EVF £ s (A
&) ¢ SN A T AR OR IR B AR 4 B b AT 3 b BRI B
RNATL P EETEX AL P HERBHEREE,

i i Northern #¥ 3T MM B 8 4K R 07 2% 38, Al
R T RNATL ER R R B MBUEH R PR a2 &
ki, RITWEZE E7.5 B, hNATL 76T M RY
XA ABENRE(AVE)F BRI RERE &
E8.5 f9/NEURRA B  RNA TL 75 RGBT A0 X 38U B
B RMERIL, T ES ZEERP, RiEH
FrRdEEA, MR RE, E7.5 DRERHEKR
(Neural plate,NP) FF 5 Hi 3, FE IS B 35 22 4R (Late
neural plate, LNP), B33k 47 & (Early head fold,
EHF) , B 3k ¥ 47 & (Late head fold, LHF) &KX H
AR KR E TR, R RNATL W BETERL AR &
B FRAOESEEEZER . HHI10 HNKE
KRR R R B — SR ANATL TER AW E R
RENHERIER, ARRAIFRE, X ANATL TERAE
NREMHLPRFRSETEN, EREE O I8
I 0 5 5L 40 H B E B Rk, T 7E A b A R B B
ik, R ANATL vTREXT.CRE JRRAEFISR AT EIE
EIRERE—ERER,

AR FRE NERE , SHMEE MR
BAMFNREZAE, RAMHERENEEREY
"2, ZRREEREMFE, &0 Hox, PAX,LIM,POU,
Emx,DIx,ApoE-epsilond"® pADHCO“% B 1# 2 5
THERMZEZGEMNET, HPRHREHEA SRHERE
SRR RN, ANATL TERIRIR SRS R Rk,
BEERKBAS S ANATL A RS, EER
Northern 7 ,ANATL 7EIE B MRNA S+ RXABEAE,
{BERME P FREBHEAR R hNATL AMBLE
RGO R B P R IEEERA/ER, THTRESMEKN
RHETE—EMEER . ANA TL e RS i e
B Tk, b HoAE LR B P M TTURR , S8R hNATL %
HA R — 1 BEMNHERHEE T, EROREMM
B R AP RIEREMNER, HREZ B HRAEH
%t RNATL BB B FHA B T RATHE— LB
MZRENET , RARER T FILE,
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CLONING AND EXPRESSION ANALYSIS OF HUMAN N-
ACETYLTRANSFERASE DOMAN CONTAINING GENE hNATL*

ZOU Xing"™ CI Hong Liang"*” CHEN Wei LI Yi Ping'?*™
(" Biomedical Research Institute, College of Life Sciences, Beijing Normal University, Beijing 100875;
? Zhejiang Cell Biomedical Research College, Hangzhou 310006;
* Forsyth Institute , Harvard School of Dental Medicine, Boston 02115, USA)

ABSTRACT A novel human gene hNATL (Human NAT Like) was cloned by in silico cloning
and RT-PCR. ANATL cDNA is 1803bp in length with a 621bp coding region, and the Genbank
accession No. is AY632082. hkNATL encodes a protein of 206 amino acid residues which contain-
ing a N-acetyltransferase domain. ARNATL is located on human chromosome 17q25.2 with 6 exons.
Serial analysis of gene expression revealed that ANATL was highly expressed in human brain and
gonad, while ANATL was expressed in heart, spleen and gonad of adult mouse. Whole-mount in
situ hybridization showed that ANATL specifically expresses in E7.5 and E8.5 mouse embryo
brains and in HH10 stage chicken embryo brain. These results suggest that ANATL may play an
important role in the development of embryo brain and may also be important for function of

adult brain and gonad.

Key words: N-acetyltransferase domain. Embryo development. Whole-mount in situ hy-
bridization
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