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FISH #. 1993 4, fE AKEHEAF R M 2
W, HARS, B 24 #ORNE W B GRS
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FISH and its Application in Human Genome
Research. Wu Xuejun, Chai Jianhua (Fudan
University, Shanghai 200433, China).

Abstract

used to localize a specific sequence on chromo-

FISH is a new technique which is

some. It has been widely used in the research
With FISH. a

SCP. a cosmid or a YAC can be localized on

of human genome project.

the metaphase chromosome; and a chimeric
YAC can also be identified. Gene mapping can
be done at the resolution of 50 kb with FISH
on the interphase nuclei. Now FISH of a gene
on the strechted chromatic fibre can be done.
the length of the gene can directly be mea -
sured and the gene can be localized at high reso -
lution. In a word. FISH is playing a more and
more important part in the human genome re-
search.

Key words FISH, human genome research,

chromosome localization, gene mapping.
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ANBH R RSN Ty KR THMARHFRENPA TS LETERET BT FHRFERY
RO IKXE, M HABEEAKBEERENEO FETRE XPEAFIEILFFH R Y ik, iFid

REMNFEMRLSSRHR.
X@E FERMERH, ek, AREFESA

H 8 Ak 2 ¥ B 575 5% 810 0 F e 2
TEXRMR. EHRIEP PN RFEEHRE
FREIF R AR EXIBAREFS. LU
RitFRHTEXLFIMELTESTE
RROBEEREEARESRH EE. YXEHE
Z TR KX B (U0 it % b &Y el 3
By —8) MEREEEES AT EA A
RTRIBEEREEER. Y ARREEKY
VEETRZ ERXETERSENEE.

R R EE ERALE S E AREENEE
ST T0FEM, HFUT=ATEMHER—
RFLP MW, R e fafk Eay DNA F
B, BIEEMYBEERE T X ik F]
Je o iR B XU g B (A Y 2 i i B E 1986
F, YETAHEE A 21 Bilvia A e 2 4R
PRIIE T cDNA U, MAZENAFEWESR
75 Alu fEREF IR 3P R, BRRHHE
SRR AR DNA KFRERAW LR “shY
FEl 223 ” (“zo0 blot”) . ‘EA] HTHARTHEEH
SefE. EXEREMTENEMR EAR T AEY
AR, AR X B 7 ik 3R AR B 89 11 Bk

HAj AREF A RIEE KR HFIA
NF YAC EEHROWE, FEHERKHHF
RENFHBHEATEEEBOREF S G EPE
MBI ROAEXEN YAC EE&R. FHRX
YACHBHERMLEK FASEE DNA &
WmAEMH, FrUlER—FfI I = YAC
EAMER T EREBREEL. X-MRE
AREHGZR, FEHET &) %

AUeRRFEEREAK L A TEDY
X R FHRER. —5F 8 X8 X Rk
cDNA Bkt E L@, Hil#l#y cDNA &
SR AT AT E YAC 72RE, AT BRI Y
AR X 5 2 R R e Y 4 HE .

1 RERMH DNA BFGE

1.1 BMF|ENFE

WEF k2D WS DNA £ EF M cD-
NA XFEFTHE TR el ] Northern 2% 2
it mRNA. Frf X s Hi— 48K, BT
T 3L 1 55 Rl FE A B cDNA SCE Y H 41 sl 47
Bt mRNA W H P RFRIEH.
1. 1.1 FXE Z&F $H % cDNA XHE  YAC
A AE A R BOE] B B bR A R I 0% cDNA X
FE-. X —NE R T YAC ERpEmML e,
HFH—KmEm e R B S FRIFES. Bk
M a Y EIJFRAZ SN YAC DNA 3R
5. b FRcE R R T 16h). ¢ BT
W RE A, SHERFAN. LI SEmET
F5588. TR\, BHE%ESE 4 HAFBRRE
] cDNA 57 B 8% 3 7 & 1 ik Yy 52 B 7] BE
AR, 4R HE L (normalized) ) cDNA ¥
FE Al LIRS & A LS.
1.1.2 Northern 875 EwiEMMEEM
DNA 5 & mRNA {f Northern Z=7%¢ g9 It it &5
5 cDNA ZZZ ML, X84 F1R I mRNA
BB ZR b 0 R A5 B mRNA. YAC /94
AR BKE 7 VAR W o] 2 4 76 Northern %%
ZHEHFERS mRNA . 8T COS F % (cos-
mid) DNA #I18g# (&K DNA Za[f789%. rili
YAC WFREF| COS Jifi sk et i ik H & R 2
Wiy, BERE Y mRNA g ke H 5 cDNA T
ERZE, BAREREEM YAC fERE G E
£ HRURE, URESERES mRNA
{E Northern Z3C 2B %% 1y, JTH Y YAC
A S B4R K.
1.1.3 #EXHEFEE BEXERN 3 FiKE
BERRT LR EAHRHR. X3 FTERE
HBEPCR, mMEAKRKKFBEEFLADNA YL
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cDNA CREZR

9 —FRoR B 204 H dr DNA (difk#y
YAC 5% COS ki DNA) # B3R B, &
G 15 Sk iFEH DNA, EEHEN
J£%| DNA, rDNA, poly (dD -poly (dC) PA K
B% £ DNA Sk $f  H s DNA #9E & ¥ 7.
— AL 6 BT MHEN cDNA XXES
H#r DNA 772, ¥ R 22X #9 DNA 718
EE, 1570 cDNA 2—Z ¥ #£ R (nested)
PCR (ff Fl W ShJLAT 51 4 LA ™ 38 A ¥ 710D
P, XHEES 2 KRR . R cDNA #iK
457 7000 .

B_FRREE - S B —R EEXHER
K. a. BEFHIHEARLE cDNA F3H1T,
FHARZESFITH M AEEAL DNA, B
 DNA, pBR322DNA. b. R —35|43#47
PCR 8. XM HEMBRSATERL (8K
YR EE M 45 800—2000 £%) (LA 1).

YAC DNA

v
HER M

cDNAT
Y
H & PCR

Y
Bl g3z

\J
HHAEEFS
J

v
e i B

e, EEPCR

B 55 P S
B1 #TEFETEER

BFOREE S AEE T R RERAEF
TRy, % PCR §"#8) cDNA AR B 54
SHFEYWEM COS Fkl DNA &%, XKE®H
streptavidin B9/NREER A K25 & Hir DNA, M
Mk EIEFFF cDNA, REVEMRIFAH PCR I
.

X 7 ARk ik B B A\ cDNA S FE
HHEUTFILMES: a. #EFD; b AEFR
SIHEAL S TR . BB B RoK AR A 2

B (%G5 cDNA FHF—A); d. gEHEH
HibmF ARG ER, HAXMHERKES
H @ FhE F IR ; e CpG S BEES LY
ma; f. H#x DNA gy K/phigm, Bl YAC A
WL FERE .

EMERRHEE, rf LR TENRER
REEAR IR cDNA E (BEHXE
KM X F) . XA HJLA cDNA X ER
AR RAEHEMETEMTHEE Y
cDNA 5 H#r YAC 5{ COS b #<3C, ‘Eﬁﬁﬁ
RiCAY YAC DNA 5% 4589 cDNA LE
BHEHENFERESSHEFRYFEE.

1.2 REMTRIENGZE

EMEHRINE, FERERARENF
HREHRAHMEE, BAEATERE —FEXR
BB E AL KR cDNA X E, H—H#R
BT WREMIRAS TR, REDMTBEIIFIN K
ifiat Northern 2438, 804+ & cDNA 7if&). H
XHEMRELAETESI/IE TR/ B
77,

1.2.1 BRFHFREE EFFHFEEE
EUEIF B ANRISFY A E A W BN
xfl. BEFHEHREBFIIREERKSTFIE
WK, H—B#it DNA 524 ## DNA
23, KRR FESREEHERT M (EE, D
IR £, — A A5 51F DNA 2% 328§ 50 R i A
EEHmBFH. BAXNMFEHREHRHERA
DNA, FFUAKEBETHRE. HEREN —FFIK
—EXBHNFEREFFINERTE, ERJ/L
MNERBRIERE . HE, KB DNA RLERERE,
FATRBAEE “SIRERMK”, 4 DNA R
BRAHXTERNEEEONE. HK, X4
T AN RE R T PR R R A S R B

1.2.2 FHRCpG & FEJLEIFK CpG &
WAEET AN A. BTIERELE /D CpG
B ESREFIVIHER, W CpG & XREH
FEHYSEEE, FriX—ikREIR
K B Bt DNA F 3 2E. CpG & ¥ il 5 DNA
JF 3\ 5] 4E B 6 I % cDNA 3 E EU{F North-
ern 38, WA ERETE “hipRERRK” &
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PEEREH R RTFER. EH—HNREREY
ZUR Bk KR T EEUIZ R, HH CoG &
B DNA W7 B E#— 2 Wk, Patel £
Wit T —FW s RX RS T E, ER-RE
K H B DNA i Not 1 B§¥], REEL—1 &
%, BL Alu RN FEL F 58 5| 4T PCR
P, PCR =4y si R 4%,

T 33k F EE &AL CoG G, Ar
DX —FEAERIIFAENERE. @dXAF
ERIMEFRLEH# —FHINTRETRE.
1.2.3 /BFEEE BRENEBNERE
#FE A DNA P H B 58 F #9573 & Duyk

FRIHY. ReER: A SRS ERNA DNA
SEREH S A R G SR B,
FRE (BEERAHAIYHAR EFEHEFH
BB EG SN REEIRN. X—RINBRET
BE TN, BFER[E 5T .

Buckler ' FE UrBFIHO &
WBEBL. EERMEANFBEPE QT M
HRZEMLS X—BEFRMBK, TUIR
KB DNA 4R F. NER ERIEF
WRETURD - XENTAHATIE
F. MERBFHERTEX X—HEEFERRIN
HEF (WFE .

F1 EURREZRRHALXEFEERRRBEBENSZ

3R STRERTfE) /9 REk HO®

BERFEHRN 1986 X Wik E B cDNA

HENERAR 1986 X ZhHE %5 cDNA ik

A o B 41 B 9 1986 13 FE IS cDNA ik

RYETEE 1989 7 HPWERZ S cDNA ik

BRI (Wilm's) & 1990 11 RS cDNA #iik

WagRg 1 B 1990 17 HPERZ S cDNA ¥k

BAIBEHETF 1990 Y “Noah’s Ark” 2%, 3| 4#r

To Bk & AR 1990 X BB cDNA ik

itk X & 1991 X H# cDNA ik

ERERKEE B 1991 5 B 8 cDNA Hizk, SSCP 43 #F: s E &%,
FF- 7 43 ¥t & cDNA i ik

FC 4T R 1991 11 R A, CpG &, cDNA Hik

Y /R#¥ (Kallmann) G441 1991 X HERE SV 5EE cDNA ik

BEENERAR 1992 19 ZEHFRESE, B DNA

#EHE (Norrie) & 1992 X B3 cDNA ik

K (Lowe) B4 1992 X H £ cDNA ik

FHHT (Menkes) ¥ 1993 X 5B T 5 BB cDNA Kk

X EMMARREORZ 1993 X JUER A ik

H A 1993 X EST 558 Fb 1

BRARERRR 1993 X SR EZ, CpG &, TR

WETER 1R 1993 22 ShRFHIH

TR 1993 4 NEBTFIH, —BFRER

FRAXE 8 H8 1993 X CpG &, —HHEREN

R/ R 1 A 1993 6 HPERE, —EFREN

1.2.4 WEBWNES A Melmer 5 Buch-
wald®" R R T —FF B Y B AL X — BUF P fE IR
I REFN HE. BEVLE COS R i
DNA (Mg ke DNA BB SFIR L,
KI5 R 4096 FEIFI 15 REETERS 256 #

W 9 REBEFRKEM 3’ pyI~. 128
FEFN 0 BREBETFREW 5 WAL 9
REZERIUKEE 40%8 3" (L&, 10 BREH
FREATK N 18% M 5 fIA. XEHEBR
EFCE 5B, £ 1/4—1/3 W REPRE
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BHIRZES. 10 A HKHEAEN COS A 5w
B R R AT B8 R R B (6 TR 4 B, A5 R 10
™ E#R B R 5 BE [ TR M

X L S E T A 7B 1] [F B 4
B, REXEFHRGERE AN ELR,
[AfFEAHER 5" 3 EHRTFRFFIRS T RE
PR, AAAER - aREEREE
P45 R, MY TRE 7E W5 i DL s o] # 17
Northern 2538, 545 #r, Mk cDNA UESE
iF- R
1.3 EF DNA FESIN G &

AL R B HUA AN BB 4H DNA 75§03
e ¥ F oA R, o &l o b R E] B9
DNA T 5 5] U5 14 R 6 F Rk FF¥. (HEA[ 17
19 kR & M 22 iHA ] (neural net recogni-
don) -,

XN FEMBBEETEEXES DNA
TR

2 BXREL DNA MFZ

2.1 F¥ cDNA Z35%E

Jone KR T —MEIE A F cDNA
F B AR 2, Al LA B AE — Pl 4 B h R R T
e n —MARPAFZEIA RS TH. X—-Fik
FOR— MBS AT SRy Ak X ER,
- A R AT RO B e e R LA AP SR — AR
R ERETE A DNA, BITTUMKN—45F
— R EE R AT (L R A 2 PR AR M BR G H B A
X gk, B — AR R BT T B Kk X A A

ZRX ARG ER TSE1 EEH 2—4
FUR NSRBI A SR B T 9 Y cDNA.
Ay KX A RGN &), HEZRRIERM
HEHNEGARR. XMHFEBRXHFLRZH
FRFEMEE DNA. ERNYETHT YAC, —
1~ YAC B YAC E&EHEAMIAIDEHE
E £ ML AE B FIX ™ YAC 5k YAC &
i ¥ cDNA RE.
2.2 —HFIniE

iXJ&H PCR M\ E&K DNA F B P

PREFFEIHHTED. YHAPZ—R cDNA
FERT, X—H AT AZA bR RY 1
A cDNA. X —J7i% o]l F E 5By DNA,
mYAC. R&EEER: — 1K IEH DNA 23
BV E ERE AM13, P4 i DNA, “HiE” %
BEHBRSXHHEDNAEB LK B—XEH
DNA i, i [} # ) Bl /E SR U1 9F R BUE 1, X
PER4sr DNA —iRiB k. REXNFHHEFFF]
ARETE &k, FIRTPINGE “WiR” EEITR.
XHERFTLAH PCR LK. X—HRENE %
B DNA G HRBIEEH, 2« Fh kX
YACREHERAKRSRCARXEFRY
cDNA JE.

2.3 ZF4IREEE/hnRNA &

BRET 3 FakHARFaAREPH AL
ZEF K hnRNA (B AR3¥— RNA) kI HREH.
Fo-FrA BRI RARMNSFN —BY
WHBeREEHF®RS S hRNA & K
cDNA. XEIERLEH RNA DR EFES]
WEEEMLE S WMEF. XNMRKH cDNA
CPES NE DNA ALK AR F
5.

oM HE L, RASEH
BEHL 6 BEHFERSIY. Ellison ' HiX—Fik
MEREX Rk ERAT 3 MFERA.

BEFAETVETAEEANE TR
TEREXEE Alu F50, BEma] R RNA
AR A Alu 5] S cDNA &, X235 l#
cDNA @K ZHEFEF AW, UASLER
K. HX—HENRE A Xq2d-qter #740
Mtk hnRNA 58— & 100 e E, H
80 % Hy ST RE TE Xq24-qter. X — 7 ik A 15
TE Z P4 B bk P R 8y N e (445 8 X B B
A
2.4 WNEISAERE

ESRILFARIKE T DNA M FE8E
— S, REFECS e RakRRAR
KA g A T d bR, EG B X HF AT
fE, Go78 2 Je4 . MU 5 HoTRE N &
T IX R, ME— A ER R AE R
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HEEAELLEE LA LE. Ludecke " 44
Btk AT ROYIES , % DNA EBAR
&, APCR ¥y LG RREI AP, X—F
RSB R BN TR Yu N
200 MR SEREFRET 2 AFIEFF.

3 BNEEANREST

BT, KEMEHEPT AR cDNA LHE
FREHL cDNA B E 70 7. XL FF A«
K FHRE (EST, expressed sequence-tag).
ELHSEEH 2 HEZANH cDNA iy, MEESE
o EHTX e EST gy ek & 6L, it &
FRAEEEHRLSTF 100 4~ FH EST. EST &
T a{E RO #ET I RBAEE Z 5h, MBE STRE ™
EEMEE. EST R E1E J it 150 &Y &k 2
., BEHRELZMWESTE®BE T SREAKE, &

1 2 (R 4 2 20 (U N TR B
4 BESRE
XN BT AE LY TR G

FEXBEMWER. 2880 FENEERKE
cDNA 3B, BRIFAIREEES) /IR
MRS, MHAXRN TREEEERIHTIE
¥ REERFEEKXE. W Morgan [
B ERmEREN SO AKA R 4 15 ER
&y 425kb 89 YAC $143# % 9 4~ cDNA. Vetrie
F-RRMM T ERRBITHER X YD
REHHRZAERENA.

ATX22HE, BXRAREEREBHE
6], £ @ (e fE R il ¥ THKK
HERZ I0FEZENERTHRIEDNT. SHF
EHHBE AT R, B E &R
# MHC REBEH LR ENHR. HIELE
ANEEE AR B 38 e BB Pl & B R
AR ITIE X R AR 7E A K #5140 A7 F &
EREVARTHIRGKE EFEFERMG M
B R R A I 5 B B Y 43 B A A AR
R, HRX T4 /96T E] 5B AR F 5.

2 F X M
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Methods for Finding New Genes in Positional
Cloning. Zhang Jianzhi, Chai Jianhua (Insti-
tute of Genetics. Fudan University, Shanghai
200433, China).

Abstract Finding transcribed sequences from
specific genomic regions has been a major rate-
limiting step in cloning genes involved in hu-
man genetic diseases. Early efforts was fo-
cused on screening of cDNA library. looking
for evolutionarily conserved DNA sequences.
and northern blot hybridization. In resent

years, some new and effective methods have

been developed by the Human Genome Pro-
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ject. These methods can not only detect genes
regardless of their expression patterns. but al-
so expand the size of the genomic region capa-
ble of being scanned for genes. Several new

and old methods for were reviewed finding

new genes in positional cloning and discuss the
advantages and limitations of them.
Key words new genes identification, posi-

tional cloning, human genome

MR EATRREHLAET LA

P i &

g RFR RPHR,. BRI 430070)

MR BEHFRREFEIRRNRERE, RO ZHATEMIMNEERPRE. HE, BEXNT
EHEEATFRR S, FEFEARK, AEEXENKFRL BRNTRE, AE. SREARE
AFFRRE, EILERANBET T -HEXWEGHE, SFREERE DNA ZRELUEREARENH LA,
ERSMETEA ARBHANEARSFOALSHECRSMCBITE P KR EEHARETU
A% mEE, ATTARE ERETERTEPHOAR. XEFEMNA T XL SOETTE.
>@®F HANRRE, EAE, KR, Cre-lox RE, KET, ZAHK

B A RR F BT RRER (baculoviri-
dae), HHEEFEZAKPHRERLFE8RK
% %, F& K 4 i 8 8% e A W8 DNA 4 A,
Kk 88—160kb™. BIFERFEEGEER
LB K45 (ICTV 5th Report, 1991), iR
MERMANFRIMT .

RS Z
“baculoviridae)
— BEFRHEELH
(eubaculovirinae)
S SRR
| (nuclear polyhedrosts virus, NPV)

Sk IRT TSR
(granulosis virus, GV)
—— B TR
(nudibaculovirinae)

A kRER
(non-occluded virus, NOV)

He, AEINEERERXEEHFRAEH AT
IRTFEAZAGCRERBEEZAKER
(NPV).
BRZARRERENBEEENRER
®, B EEdEANFREEAN TR, AR
ERERZAKED (polyhedrin) ZE TR
HEARSE. X—HWERREH L. K. Miller™
F 1981 4F#R ., 3 H Smith Al Summers® F
19834E 8 WL B, i {1 TEFE Hi 7 MR (Spodoptera
frugiperda) R SIO FEIIMFEEH T A B-
F#HE. 1985 4, Maeda EHEE (Bombyx
mori) NPV fERERE, ERBEN KT
FREET A o-FHE, ATHBIER AR AF
BERXINFEEEOITESHEE. BRY
HE X S0 YT MR (Trichoplusia ni) NPV 1,
A RIE S T ANEEE.
ZRAKREAERMBIFRE, EBRRE
B, ZAKEQBRTEZLAMARESSED
S0%ERS. ARRBERARK, ERZK
SMERFEEBEFXBH FHEMZT, FrLUSNE

oA H B 1994-03-10, #[E H ¥, 1994-06-15



