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The tm Naticmal Laboratories at Livermre and km Alams have played a

proirdrtent role in the develpnt ax! application of flw cytonwtry and

sorting to chromosonw classification and purification. Both laboratories

began to receive numerous req.~sts fot sprw-ifi(-hunmn chranrrsmnalty~ws

purifjed by fluw solting fo~ gene libtary r(mstiuction, but thew [vqwuts

kmte difficult to satisfy due to tinw anr]pisonrwl crms;raints. ‘h%’

LXprtment of Errrgy, through its Offiw of llralthan(lEnvitmunental

Research, has a long-standing interest in tho hlunangmum in gmolal aINl

in the mtagenic and carcinqenic efferts of mergylelntml environnwnt,ll

pollutants .(npartil”ular. Hence, it was (Im-i(hulin IWI (I)IIfiP th{’ flIIw

cytomtri(- FIIN1mIIPr-IIlarhiologicnl &kill!; ,\t Imlttl IIllm)tatolirs tII
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.
construct chrcmmcmu+q=cific gene librar:

genetic research comm.dty. The National

was envisioned as a practical way to deal

chromosomes, and also as a way to pronmte

es to be nwde available to the

Laboratory Gene Library Project

with requests for sorted

increased understanding of the

hman genom and the ●ffect6 of mutagens and carcinogens on it. The

strategy for the project was developed with the help of an advisory

cmmnittee’ as =11 as suggestionsand advice from many other geneticists.

“Hmnbership:P. Berg (Stanford),T. Maniatib and S.A. Latt (Harvard), A.G.

Motulsky (U. Washington), W.J. Rutter, (U.C. San Francisco), C.W. Schmid

(U.C. Davis), T.B. ShWS (ROWIE1lpark), C.T. Cad-y (Baylor), $.R.

Blattner (U. Wisconsin). F1.H.Rlgell (U. No. Carolim) and R.E. Gelinas (U.

Washington).
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The first goal was the construction of small insert (completedigest)

libraries for each of the 24 hunmn chrornosornaltypes. These were intended

mainly for the medical genetics conmnrnityfor use in the study and

diagnosis of genetic diseases by the restrictirrnfragmmt length

polynmrphism mkhod. For such stuJies, short N prohs on the order of 1

kb in size are ideal, and ccmplete digest libraries are the easiest to

produce frcdnthe limited anmunts cf chrcxmsomal DNA available from flow

sorting. w mde two sets of libraries, one cloned into the Eco Rl site

(Los AhMos), andme cloned into the Hind III site (Livermore) of the

bacteriophage vector, Charrm 21.A. A listing of these canplete digest

libraries is given in Tal?les1 and 2. They are available from the American

Type Culture Collection, Rockville, MD.

The second goal is the construction of larger insert (partial digest)

libraries in phage and cosmid vectors. These libraries will provide a rich

source of W sequences for @ysical mapping and for studies of gene

structure and function. Our strategy for these constructions is to divide

the human karyotype between the two laboratories and to produce one phage

and one cosrnidlibrary for each chrcrrnosome.(hr current vector choices

include Charm 40 and SCOS1 (Los Alarnos)and Af%r%lland Lawrst5

(Livernmre). These vectors were chosen on the basis of cloning efficiency,

squem-e p[esetvation, and user u-mvm]ien(x’. A.. new and implrww] vectnls

bcccmr? available, they Will be COnSIIh>lCX] foI LISP in the ~Jl[J]t?[’1 . Pd[Lial

digest ?.ibrarieshave been mmk ff]rrl~lwmmoms 16, 19, 21, 22, X, and Y.

‘lheprtial digest libraries will also lW available fol genelal

distr~.}nhionthrough the Anwrican ‘IMW [I]ltureCollcrtirm.

!Neexpect to h able to crmqdctr thr paltial digest lik)[a[irsill1.5 t~l

2 year~. Out rlilecticm aftet thesr lil~rnlipsalp (mnpl~te(lal~’
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speculative and to some extent are dependent on changes in technology

during this ~riod of tine.

At this time, a set of libraries for each muse chromosome would be a

valuable resource to the genetics research coimnunity. Our advisory

camnittee had a difficult tinw in deciding whether the large insert human

libraries or nmuse libraries should be given first priority for the current

work in the project. IMpending on changes in technology or activities

elsewhere, this need for muse libraries may or may not exist two years

from now. Cmr expectation is that this will continue to be of high

priority, and although the sorting ofnmuse chronmscmes will be difficult,

we believe it is feasible. We are currently gaining ex~rience in flow

analy6is and sorting of mouse chrcmmsomes t.tmugh collaborative projects

with outside investigators. Therefore, construction of mouse chromaxmme-

specific libraries IS a likely future direction for the project.

w have also been approached ~ a g[oup of plant geneticists who would

like to see a mtional effort. organized to begin to sort and prepre

libraries for a plant species. In this instance, a considerable amount of

work will first have to be directed toward developing adequate sources of

isolated chromsonms for sorting.

We are also considering the possibility of the construction of sets of

human chlonrxmre lit}la[iesin one of the new large flaqmvlt accepting

vectors (YAC, phage Pi). Such libraries will protmbly i~ necessa[y for

closure of physical maps. Currently, cloning efficiencies would not permit

the use of flw sorted chtunosomes as a source of tarqct DNA; however,

these ●fficiencies coIjldiqrove markedly ~[1 the comil

pssit]ilities foi thr construction of thes~ lihratirs

mrmochtonmscxna]hyklit!nas a sol]lreof DNA ant]thr SII
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clones after library constmction. (Mr ability to monifor hybrids for

G~cific chromosomal content by flow analysis muld be advantageous if this

approach had to be used.
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Table 1

Characteristics of 28 Chromosome-Specific DNA Libraries
Cloned into the EcoR1 Site of Charon 21A

Frequency Starting Starting
Libr8~ - Ind.pondont of non- Chromosomo Chromcporno ~:r:Omyomos DNA
10 No. - rocombirants rocombinants oquhralonts” sourco (rig)

.
LA U NSO1 1.3X104 a.ol 31 UV24HL1O-12 0.s 2s0
LAu NSO1 7.C x I& 0.04 1.8 UV24HL5 0.5

LA Q&l NsO1

260

2.7x IV 0.04 0.8 314-lb 04 160
IAQSNS02 2.1x lW 0.08 6.4 314-b 04 180

IA ~ NSO1 5.1 x l& 4.01 1.6 UV20HL21-27 09 370

LA ~ NS02 7.4 x lV Cool 2.3 UV20HU1-27 09 370

M M NSO1 1.3x lo@ 401 43 640-12 04 130

LA m NSO1 46 xl@ O 06 1.7 UV20HL15-33 19 700

LA ~ NSO1 2,4X lo~ O 06 02 MR3 3’16TG6 01 40
LA Q6 NS04 3.6 X 1~ 010 15 UV20HL21-27 0s 1so

1A Q$) NSO1 1.6x104 007 7 HSF-7 03

LA j.R NSO1

90

4.OX lW aol 18 762-8A 03 90

LA u NS02 6.2 X 1(Y 0.17 2.8 80H 10 04 100

LA ~ NSO1 6.0 X lW aol 27 81PSd 15 210

M 13 NS03 7.5X lV 0.14 4.2 H5F-7 04

LA ~ NSO1

80

6.1 x lW Cool 36 1634 0.5 11s

LA M fW02 4.OX Iw 006 20 61PSd 03 71

LAM Ns03 6.8x lW 009 4 1634 0.4 82

LA 1.6 NS02 4,0X lV 0.08 2 HSF-7 30 590

LA ~ NS03 3.3x\w 0.03 21 7 HSF-7 05 100

LA Q NS03 I.lxlw 0,01 7.9 GM130A 0.6 110

LA ~ NS04 2.5xlo~ 0.02 19 HSF-7 05 61

LA ~ NS03 l.l XIV 0.16 11 UsF-? 0s 65

LA U NSOI 1.6x1w 0.24 1.5 HSF-7 0s 72

LA u. NSOI 1.1X104 a.ol 197 HSF-7 0.9 67

LA ~ NS03 9.3X lV 019 11 HSF-7 03 55
LA QX NSO1 2.1X104 0.02 85 81pw 12 380

LA ~ NSO1 1.1X104 010 11. s HSF-7 05 64

—.

K Tm ID Cod. cmclstt of 6 alphanurrwfc Itarm Tha Wgt two ftem~ hdlcat. whkh laboratory mad. th. Ilbrap I ●

LL . Lswr.nc. Lhrgrmoro National La,boratO~ and LA = Lo~ Alamoc National Laboratory Th@ rmxl 2 ttcms ●rc under-

Iinod ●nd Indicat. chrommoma fyp. (In ttw w ca$o of ● mk.d 14/15 Wary, chromoiom. typo IS dostgna!od ●s 45 I
Th. fifth It.m is ● Iatt.r hdlcatlng c~omo~omo gtatua, La , N for normal T for transl~ca!!on, atc The Sixth ::cm IS
.I!her S (for small WWrt, compl.t. CIQ.W Mfarla. ) or L (for Iaroo hc.~. Pwthl dlwst tibrarl., ). Ttw f!ml 2 N.ms
r.pr.sent *rary conotrwtlon fUTtbar.

(3 X 109)(0 65J(f\
‘N~ of <“0C~Utt9 for 1 0470rtwa0ma oqt#vaWt ■

4100
wher.: 3 x I#bp h W attoof tho ?nman haplo!dgamma: O 6S @ tha cbnabl. fract:on: f h tha fraction
of catiu DNA h partkUar 04’romosorna: 4100 bp la tha ●vww. frqpwnt WC

‘Con 6MS from dtlch mot baa. ohromownm wwo kdatcd:
.1 Nrxrrw diploid human%robta.t Wroc 761, W1, 14SF7 d) 234 x human lpw@i’a @@ IIWS (h@an

b) Apparently normal human tyrrwfwbla~told ha OIUl 30A UwwlmUvrw OmtOntl CIPW {x 12 151

●nd rnuttlp!. X tyn@roblaOtokt @ !634 (49, XXX).
c] CHOXhurnhrl*cpo -0 (hunarl Cfrerttowww Contorrt] — .) VU X wan l~yl* I**c Imum*n

~oom!cn!l MR3 314TG4 (7 x w
UV24HLS (m. x) UwrMls-2a (*, o 13, 1s 17, m *1 I
3t4-lo (82) w4tw4 (44 0}
uWoML2~-a71M o 211 ?U4A (#tO)

MO-12 (6 s 121 UW4W1O-12 (01,3 11 13)
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Table 2

1

Characteristics of 28 Chromosome-Specific DNA Libraries
Cioned into the Hind iii Site of Charon 21A

Froquoncy Starting Starting
Llbrwyn Indopondont of non- Chromo80mo Chrom$$omo ~;ryOm$80rnss DNA
ID No. r~comblnants r.comblnmtt$ ●quivalonts” sourco (rig)

U Ql NSO1
U Ql NS02

I-L M NSO1

LL U NSO1

U Q4 NSO1
U U NS02

U M NSO1

U M NS02

U ~ NSO1

U 3D NSO1

U U NSO1

U 22 NSO1

U ~ NSO1
U u NS02

U M NSO1

U M NSO1

U IS NSO1

U M NS03

LL 32 NS02

LL J,@ NSO1

U J9 NSO1

U 2Q NSO1

U U NS02

U 22 NSO1

U U NSO1

U ~ NSO1

8.3 x 104
1.3 x 10’

6.8 X 10s

1.6x 10S

2.3 X 104
5X 10s

3.4 x 10’

7.6 X 10s

3X 10s

2.2 x 10’

3.0 x 10s

2.4x 10s

1.1 x 10s

7.5X 10s

2.2X 104
8.5X 10s

2.3x 10’

2.6x 10’

7.OX 104

7.6 X10S

3.4X 10’

8.9X 10s

1.SX 10’

3.9X 10’

4.7X 10’

6.1x 10s
2.1 x 10’

2.5X 10s

0.04
0.01

0.06

0.10

002
0.27

0.26

0,06

0,01

0.03

0.02

0.01

0.0s

0,01

004
0.03

0,06

0.02

0.06

0.02

0.02

0.13

002

001

0.34

005

0.33

0.02

2.1
32 (20]

16 (5)

4.8

O.e
10

113 (30)

27 (20)

11. s

@3 (29)

13

10.6

4.9

34 (20i

1.3
47 (20)

135

152 (30)

4.4

61

24

72

145

3s4

60

71

64

27

(20)

(20)

(10)

(20)

(201

(17)

(30)

UV24HL1O-12
UV24HL6

UV24HL5

314-lb

UV20HL21-27
UV20HL21-27

640-12

UV20HL15-33

GM131

UV20HK1-27

UV41 HL4

762-8A

UV20HL4

81P5D

761
GM131

QM131

811

GM131

IW=7

IISF7

761

611

811

611

811

UV24HL5

811

C1.s
0.s

0.s

0.5

1.0
0.5

0.5

0.4

0.9

0.7

0.4

05

0.2

0.4

1.0
0.5

0.5

1.0

1.0

0.s

0.5

10

1.0

1.0

05

0s

05

1,0

270
270

270

220

400
210

200

135

310

210

120

1so

so

120

240
120

110

210

110

100

9s

170

130

140

45

50

170

115

0 ‘Tho ID Codo COfUhtI of 8 Uhmm’urtc Itorns. Tti f!mt two tt.m$ hdcats whlcl! Ixbrwmon mad. thx Wbrarv I $
-1- = Lawonco Ltvmnor. Ndond IAorwory and L4 = Lot Alamcw National Labormo~ Th.- n.xt 2 tt.mn ●rg”una.r.
hod and hdlcat. ctmmaorno tvpo (h tlww cm. of ● mbtod 14/15 Obrw, chromosome typo Is deslgrmod ●s 451

- ftftlt ftom b ● Iott.r hdkntkq ctmmotm statue, 1..,, N for norrnxi, T for trarwlocdtlon, .tc TN clxth Hom IS
.ftW 8 [for W@ h..~, Cntrtploto dl@st Marlos] w L [fOr WW ti.ft, partial digest tlbrarlgs) Tk final 2 itnm~

roprti -~ OmWWtfm IumlbOr.

“~ Uf mo~
(3 X 10g)(065]~f]

8fcfrlotrornooomo 0@wuft ●
4100

-ro: 3x10% plattW&,o ftttohurutlhapWl
of C@@Id= DNA h pwtk(du CtWOntO00f7t0: 4100 @ K% .vtwago rr.om.nt 0..

mo; 0.6S h tha ckwmblc fraction: f 1s ttw fraction

~a h P@rontttosoo rof.r to ropr..antctlon @f unp6flod Wary: for vw woo tisrto$,
~ ● fractlott av Uto ?ac&af$ng roactlon was urtpufkd. 314-10 (a)

‘Cos b60c *06n Wktl rnotaprlaso c4rol’no80mw WO hotawd : ~1-z? (M, a, 21)

●I Wxr7t# qJIOW hWWt fbrobWt W60s 761, 011, HW=7 W-$-12 (*, @ 12}

0) Apparently nomrml human ~hoblactold h QM131 uv20+4Ll&32(#s o 13 !5 17 2C :,)

CJ CHOx ?wnan ~ocyto Snot ihwnm clromosm contont) — UV41ML* (#g o 13, Is 10 v)

m4mlo-11 (#l, a *I 3, 11, 13, 10) 7&$+A {#\o V)
Lrw’w 1#1, *I, 3?. 11-13, 14?, la?, 19)
*4}- @2, x] ~20+4Ld (#l 4+ 11 14-16 1921

S1%D (*12, IS BI


