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[ E] AEH*NREAR REFRAERSZANNARNLER ALY FNAFALW
ZUANXNFEANREARNE MREWEGHEERGRAAN T EUREAAXH LA H N TARER
HEAGTFRI B, HHAXHREETRNEALR IO FR A, #4477 2 itk

(XRBR] AXMWZA Y (HuNP), #0284 F (N-Bank) , AT, ERRWRE, A LRt

1 2028 EGRZE

20 2 A L B PR ET I B 5T G, 8D
STV FRERYE, S TFEY¥E 20 Ha , )G
R R, A DNA TR e ) & LB R 15 B 3
R ARARERATRM5ERF, 1990 FIFHH
A FEH 4 3+ £ (Human Genome Project, HGP) & 43
FhEYEARHBEERERRY, AKERER A
2\ R BT A Y 2 BN BEAT U F R BT S K DI RE L TR
MBI EFEFARNTWERARFIIELEE
HEFILREEFEFI N REEED, AR, A
RERAHMNEL 10FEWE N, EEATHR. Hit
FHEAAYRENATR, REMETRE, A1
EHASER,, B 4R 3 (C. elegans ) F1 5 08 iy 3 B4 41
HRIE, AKERETRZN ALEEHSE K&
A0, R RARERAEIN R

20 &2, Rl E R CREBE RKBRMR, P Ca-
jal B2 024 15 LA & Hodgkin 1 Huxley BB i iE
B R 20 HEMAR FRE KR, Kb X LR
BEBLAR B AR BT R B IR I, B A BT A B Y0 B
BEBESHEERM. KNEBRALSWMIIRER
EENHAG, MBI FHRANAREAIEBERES
BRERZ Y. MBEOPIREEEZEZH
EM, XEBFFEE 20 4 90 FR K 10
7, BABMNIFRE R FERAZENPER, F T
21 2 2 A F it L& AR, AR 37, B

HEERAZEEEBWE .
AIXF 20004978 25 HH .

BRI DS, ATRBUR, 7E 21 A, A S
BERHHERE.

2 AXHMBATVHRERE

ANEMERAEKAE 1000 LM METT, EA
URMEFHRE ARRAEROBHERNE, H
BT 2 MR M B ST, B LR T3 B E
EM MRS, & 8RR 2 H KR 50NN B
ZILMEPRITR . BTN, BEHRAT # K6 20
R ERALERA TR, BN E s AW
ZA R AR 2E 1 000 12 E T RHARM
ARG, FHIT TR, LB RENTE
B4 22 8038 E (NeuroBank, N-Bank) AT,

AEWEH TS ANRERATRIZE B
— MM RKMEMBERAE TR, AREFHATE
BEFBEALERNTE 23 MPEAE E 30 CNESTH
HEFGF B e ARy 10 AR ELRLEH., R
BECNEWZ AR W2 2 7% A2 %8 1 000 12
AT R H A AL, AR M K R H
KRB R NI R B R AR EREN ERS
EEMITUEE. BENERE: EREWKZ0EE
PSR, MERANKE RKEREENKE R
m, M EEE KBS, KRN, #HE TR, HETT
WL AT R R B, & T S A A HE
5, M TRENIES, BRRMERX/D, RRUKL
HMENSEEE WEURBRS XHWER R A
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S BE , 98 4% ST B 1 K/ 2 4 SR T
PR ES: LN =P e
2% ik 1) B0 T L 43 A B, 5 fl T K A o 5 R A
EMEEMEASETRAEMNLRRE SRS E
e, B M2 TT AT 1 3 R L WM 2 TR R TR S $
(B2 8R) R 1 453 T UE M 200 1 A R BB (]
$HR) , B R B 2 T B R R R K
TE Y LR R | B K R O R AP R U R A
REGE S GEATH L &, SR BB M K, F
W AT RN AK, ARSI RN T NS
SR Ho B, £F ok K P 28 6F 4 B 2 B 40 A S R AE
SHEENAE;S%, ERETF,E 1 RAMHS
ST 4 B R

B K220 R 4 R B
3 AEXMEASHmEIAITY

B4 4 4 i+ R (Animal Neurome Project, An-
NP) LA K ¥ #E 3 ¥ #8 2 20 41 R ( Verterbrate Neurome
Projedct, VeNP) R AXMZA T UMW EE(H T, B
Nt K A RN E M 2 A F &
HER, HEAER 2UFERSHABSIYHERNAE
(LFNSE 3 (L F RO, R K, plinkRME
#H1 %] 2 RaNP(Rat Neurome Project) , T % B it 1 42
#0315 RbNP(Rabbit Neurome Project) , — 2£%h%)
M SATT R C EA TR, BN, &R EHIT
CeNP (C. elegance Neurome Project) H ) 302 4~ #1 £
LR GRS, EALL, ESHMBRKRFEREHE, ©
ZHiE, R MM AL A (Drosophila Neurome Project,
DINP) L4 50 J3 M4 00, K B £ 4 (RaNP) I A
6 000 ME T, BEIMEMNKAR, ERARE
MHEA -

AR RBELEHWKERPI, HLHBEA
1895 4 Donaldson Bl &R X F AR KM E R YR E
B AR BURN 34 22 0 BB BT 9E . 1926 4F, Herrick F

Y1 340 e A K B8 B G+ 42 J0 B3R 120 12, Wyke
(1951) 3 & 100 12, Hang(1978) 8 FitEHLE
FATR TS, M T AW KRR RN SRR
700 mL(1 mL = 1000 mm’ ) , 41 L 3 BE R | 3L HZE XK
LS54 4 EEN 10512, L E3 M ES R
BEE BB TR -HBEXR. HMRIMWERHA,
LA FHEE, EMKREE3 XX EWEEY
H2727 mnd, B ZEAH 4 000 74~ KK iE 30 X #
SuEEHATRHERAXNEES. RITEHREH
5, 5, Bk AR Fr o A% 0 & B B R Gt T
TERBHPIRD, SRR, RRBEMEDNEHE
WEMZITTHE B TR 7.36 x 10° 4, LR
EI R BURL A A B b 4.93 x 105 4>, % I 40 4 4 p
ZICHEHM A B 2.40 x 10° A, B 00 25 FE 09
ZABELRBTEE N 8.37 x 10° 13, AWM Ik L HE
R T4 ST HH 5.87 x 10° R, Ak d
MZILEEN1.14x10° 4, EMATEAMZ TR
BH1.66x10° N, LEEWECETHEEN
WS A S EHES, K 0B R 6.32+£0.17 pm, 1718
FEX4.97+0.23 um, FIEFEHN 4.75+0.21 pm , &K
MEXESHE TN RMEN, #TE FitREIE
BoarfEREITNS, M2 RED CA, WAL
FTREN=ZHSEHIE XETFREHEYE
3% 3.06+0.25 um.

B2 BOLcA Skt =8 KA

HAT Romijn Z AV AR A B AN T BEER
T 55 A B0 I 8 ¥ 1 i Bk (VIP) FIKS 888 I 4% i R &
(AVP )W EZ AT ERZEAN i, i1 xH, %
ZX E#% AVP MM Z T4 76.5% , VIP FHIE M £
T 19.6%, AVP R VIP 3LfFHMZ 505 3.9%,
BEB=FF HHWHBIKIKA:97.7% ,0.2%,
2.1% ,WfE % F M A0 =& T 5 0 LBk k2
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93.2%,1.6%,5.2% . FW VIP & AVP M Z K1
TEYTRIBEPEEEAM, Manaye o N1
& BB J7 1 0 20\ B8 9 JBG B L % HE 6 BE B JE I A B
WEITTERBEBE o IR N BF 4 5 R 3l BR A B IR
(REM sleep) THHEETE 3 A5 2%, i 3 JH B 5% Z BE NG 41
REWE, FERHF EMEMEML TARY N
2 0007, 4H AL ChS5/Ch6 & LE G, I E T H M
HEF, K BEZY 10 mm, H R 30% 40 (600 1) 3L T i
D B BF B9 B 8,57 % (1140 /™) 57 T i 0 o 95 A% 1
WRELER,13% (260 ™) TSP A%, L
JCTE B J7 W B ST AEAS ) R 975 B 5 1 e 42 5 4 B o
ZUB B ML, A RED T AT, A2 A
TR B RTAT AL AR B, A0 10 AE BT A S8 K 41 3 R B
AL PR B+ 4 HB AL, F 22 SCHER BB 98 AR PR %
MR Z AN ERT, BE8E N AR KR
R AR WA

4 AEMEA RSG5 AEKBKIT R B

1993 4%, Huerta %5 A" 4% H FF JB A 26 I it 21
(Human Brain Project)ﬂ%% #;i, HiG — ik E 5t
WCHEAT T #r A 0 AR R B 2
NIH BN LR ERNPHRER, EREEY
{& B ¥ 0> (Yale Center Medical Informatics) B 32 % T,
RS, LA RIS, R — A FF BB & .
Wi A R—TEBE B, AERANE, &R
B, B — B RABFRIT R, MEZ T, AEWEd
HRIEZE—ANHNEEK, B, JEE, T E
E—EMBRZ AR, —EA —-EKAR,
EXHERBHXH,

5 AXMEATH - RESNEHF

BRI E I8l & SEZX ANA 2H
EERAB—-N2MEWTH, BTN AR ZTH
ERITM T EMEAR, S 2H YRR I ETIA
Wm%(Stereology)*ﬂifﬁMEgﬁzﬁbﬁ*ﬁﬁ*,ﬂ
RREHBEL O EFEFHE, BMALHEAH
HRIR AT RS MBS, RERARALEL
EAqut2sh. BATAN, ABXMABAHTRME 2T E
BB ARG SHEH, KL EERBRB. A
ME—TMEENIERE, TREXRRRN 2T
METHERNEH LR, ERETHARE
B 20 1 B Z4 0L BB 0 75 SE X 288 30 424 Bk X #E AT
LEWF LGB, BRIEXRPERITE
A 3 K o 1) JBy R 45 A o S B T D & R B o RE Y B

oo FIAIREBERX — it 5 BH A, B B4 m ik
HIRE— E B R R 2005 B rkdn#
FramReE W4 3% HEY] RBARALMEH
HLEMEEHRESR, X 2 LA 2 M 2451 R 8
F—2 o HIKTER DR L E 4> B BRIBHE , 4 i —
BANFERER , N LUE A5, B #T S LB R R
ANEMBHBPRERL S NRBTRE, AEMsH
RIMARERA TR, KEERTHERELR,
HEBETESERE L 1% AXE R
Fo WA, PEEBE TAEE T LR E AXMEHIT
R, AR E KRB, TN Bk X R
R

% W B % {5 B 95 R 45 (SNOMED) M2 () 454 73 #
RO ERNMNBEEAEXMEHBEENFEERBREA,
UM FERRPEHGEABE 5E, URFER
WH TR0, #lan, LI Tp 00000 1% % R & B
EB4E #4) ( Topology ), Fn 00000 1%, % i A9 o 6k 4 2k
(Function) , Tm 00000 41X, % ¥ £ % f ( Transmitter ) , Rp
00000 1% 3 3% 4 4> 2% (Receptor) , Di 00000 1t % % ¥4
432 ( Disease ) , Im 00000 1 3 #4 2% % {2 (Image ) , Ch
00000 X, 7% ¥ F 38 i ( Channel ) , Nt 00000 R EHZE
F [ﬂ?(Neumtrophin) , Nw 00000 1T, 2 # 22 ¥ #& ( Neu-
ral network) , Gn 00000 fX, % % [H & i% (Genome ), De
00000 1R & B W2 4 Y% (Development) , F %, &
MFEEMRZ RN HERER, X EH, DHRT
B AL W2 E (NeuroBank, N-Bank) .

6 & &

ASCH R IF R AR A A A
POHBIERFARBE X A LES B HER 1T
o RAITANIFRBALRBZAB R RO A KM
BEEAREL HATARXHMEHITHE—-TEX
MAEGH¥MRE TR, FEETEFRR¥RNE
HEE.EHMASRBTFRAERT. AXWE
HitRIRTTBR GRRE X BEMR, EAE—2
53 B FF A i 6 1 B R B T B IR SE Rl
H &1 = Fr L 245 792 i B 1 (Whole Brain Atlas) LA &
A B A #3181 (Visible Human Project) 25 8 AR 48
H—E M ARG BE B Z T, AEWHEHE
HRUHWHNEEFEFE FL2H . FHMH. B¥ERELA
Ky EE, RITH1E, HuNP #1 N-Bank #9837 0 58
B, W S B AR KRR A LR R LA iR RS R 4
RFZ 0k, 1 E KT
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(SCA2) : morphometric analysis in 11 autopsies. Acta Neuropathol,

8 £ X W 1999, 97(3) :306—310.

[1] Penisi E. H G Project. And the gene number is? Science [10] Panula P, Karlstedt K, Sallman T et al. The histaminergic system in
enisi E. Human Genome Project. An e 7 )

2000, 288(5 469):1 146—1 147.

[2] Bentley D R. The Human Genome Project—an overview. Med. Res.
Rev.. 2000, 20(3):189—196.

{3] Preiffer F, Schuller C, Stocker 5 et al. MIPs: a database for genome
and protein sequences. Nucleic. Acid. Res., 2000, 28(1):37—40.

the brain: structural characteristics and changes in hibernation. J.
Chem. Neuroanat., 2000, 18(1—2):65—74.

[11] Hoogland PV, Huisman E. Tyrosine hydroxylase immunoreactive struc-
tures in the aged human olfactory bulb and olfactory peduncle. J.
Chem. Neuroanat., 1999, 17(3):153—161.

[12] BB, =B 4 SNOMED W S R KB ¥ E ARG b
MEXL . EPEE &K, 1998,11(1):17—19.

[13] Huerta M F, Koslow S H, Leshner A 1. The Human Brain Project: an
international resource. Trends Neurosci., 1993, 16(11):436—438.

[14] Shepherd G M, Mirsky ] S, Healy M D et al. The Human Brain Pro-

[4] Crick F. Koch C. Towards a neurobiological theory of consciousness.
Seminars Neurosci. , 1990, 2:263—275.

(5] RAX BRHES, KBTFE ZFABINZRAEFHRALURE
YR kW R E R R, 1985,16(3)
264—269.

(6] WAE, BME, EOB%E BEWETRMBE KA H LN ER

jedt: neuroinformatics tools for integrating. searching and modeling

I R AR . 1993,24(3) 270274 multidisciplinary neuroscience data. Trends Neurosic., 1998, 21
11) :406—408 .
[7) Romijn H J, Van Uum J F, Emmering J et al. Colocalization of VIP an
[15] Miller P L, Nadkarni P M, Kucherlapati R et al. Network-based infor-

with AVP in neurons of the human paraventricular, supraoptic and
suprachiasmatic nucleus. Brain Res., 1999, 832(1):47—53.
[8] Manaye K F, Zweig R, Wu D et al. Quantification of Cholinergic and

matics support of research collaborations in the Human Genome Project
and the Human Brain Project. Medinfo., 1995, 8(2):1 541—1 544

. . . . . [16] Toh M Y, Falk R B, Main J S. Interactive brain atlas with the Visible
select non-cholinergic mesopontine neuronal populations in the human

H Project dats: d thod d techni . Radio-
brain. Neuroscience, 1999, 89(3) :759—770. uman Project data: development methods and techniques. Radio

ics, 1996, 16(5):1 201—1 .
[9] FEstrada R, Galarraga J, Orozco G et al. Spinocerebellar ataxia 2 graphics, 1996 ) 1 206

SUGGESTION FOR HUMAN NEUROME PROJECT

Chen Weichang Qiu Hongxia Wang Zigiang
( Department of Biophysics, China Japan Friendship Institute of MedicalSciences . Beijing 100029)

Abstract Human Neurome Project ( HuNP) is a great systematic engineering in life science after the Human Genome
Project. In the human brain, there are thousand billions of neurons which construct complex structures including the nu-
cleus, cerebral cortex, cerebellar cortex, white matter and fiber tracts, etc.. HuNP is aimed to measure the position,
size, neuron number and density, neuronic branches, connections and synapses, neurotransmitters and receptors, ion
channels, function, etc. of the complex structures in the brain. The necessity and feasibility of HuNP are also dis-
cussed . An information coding system is suggested for the construction of the NeuroBank (N-Bank ), which can be
searched in the Internet datebase. HuNP is a huge project which needs the cooperation of the brain scientists in the whole
world. HuNP will be of great significance for understanding the working mechanisms of the brain and the secret of mind
and intelligence. Relationship between Human Neurome Project and Human Brain Project was also analyzed and dis-

cussed .

Key words Human Neurome Project ( HuNP), NeuroBank (N-Bank ), neuron, information coding system, Human

Brain Project



