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Re-arranqe,,.nt• of the a and 1; qlobin qenea are rather 
C0111111Dn in Black ,._rlca118. ~variant• of the -3.7 Kb 
a qlobin qene dllletlon occur with a qene frequency of 0.18 
while four variants of a 1; qlobin qene deletion occur in 3\ 
of the population with or without a-thalaasemia. l\nother 
type al. C qene dll letion occurs in the context of a [ 1;a) • -
thalaa•emia in which all a and C qlobin qenea are deleted. 
f'llrther variability of 1; qlobin qen• b due to dimorphism 
of the 1; l or \jl1; l qene•. llllinq SST I diqestion and a 1; qene 
probe - find the .:; 2-1; l/r; 2....,,1; 1 haplotyp• are unequally 
distributed with Ollly 8/180 chromosomes havinq a \jl1;1 qene 
inmtead of the 1; l qene. With this approach wa also found 
one 7 year old lib s homozyqote who had a triplicated C qene 
haplotype, i.e. 1;1;1;CICl/r;1;aa. The identification of these 
different haplotypes in the same population with or without 
associated a qlobin qene re-arran9ements or hemolytic 
disease or both offers opportunities to evaluate the 
qenetics and control of the embryonic 1; to a qlobin gene 
transition. The presence and quantities of C globin in 
blood of ;>&tients is determined by hiqh performance liquid 
cbromatoqraphy on reverse phase columns (RP-HPLC) with 
sliqht modifications of the method described by Shelton et 
al. (J. Liq. O>rom. 7: 1969, 1984) and by a radio­
i.mmunoassay (Chui et-al., PNAS 81: 6188, 1984). SEA 
a 0 -thal heterozygotes have minute amounts of C globin 
present in blood. However, two heterozy9otes for the Black 
or Filipino [1;aJ 0 -thal and a third patient with lib H 
disease due to the Black [!;al •-thal and the type I -3. 7 Kb 
a+ -thal lacked detectable c chain in blood. Persons with 
sinqle 1; globin qene deletions also lacked detectable 
C chain whether the a qenea were intact or not due to 
a+-thal in trans, i.e. 1;1;-a/-1;00. These data suggest that 
the derePr'~ of i;; qenes in adults with a 0 -thal may 
occur in cis but not in trans and iq>ly regulatory roles 
for the-inter-I;; qene region or for the region of DNA juxta­
posed 3' to \jll;;l. 
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Hman embryonic E globin chain is a i!kJlobin like 
chain ~ch is expressed during early embryonic 
devel~t as caipxwnts of lib Gower 1 ( ~ c2 ) and Hb 
Gower 2 ( "l £2 ) • In this investigation, we have 
established a 1181111itive illaJnoassay for e globin chains 
using a 1111rine llOnOClonal anti-e globin antibody. 
Lysates of cultured~ lt562 cells induced with hemin 
for two Wlll8ks were chromatoqraphed on a DEAE-cellulose 
colum. 'lbe hemlcJlobin fraction Peak II, containing 
embryonic E and {. globin chains was separated by Tri ton 
X-100/a~d urea/polyacrylllllide gel electrophoresis. 
'lbe isolated E globin chains were used to imunize 
Balb/c llice. A 1111rine hybridma cell line, 7B4, was 
establiShed capable of secreting large amounts of 
monoclonal anti-c globin antibody. 'llle antibody was 
purified free hybridma ascites fluid by anwnonium 
sulfate precipitation and protein-A. agarose affinity 
coll.ml chromatography. 'lbe monoclonal anti-c antibody 
is of IgGl subtype, and does not react against human 1;, 

y, "y, 15, and ex globin chains Sii Shown by solid phase 
enzyme linked 1-Jnosorbant asff'¥ and Western blot. A 
slot blot imlnousay using I-labelled monoclonal 
anti-£ globin antibody 7B4 was established. 'llle assay 
can detect as litUe as 0.6 ng of E globin chains in 1 
119 of adult hem:>lysate. In 20 normal full term cord 
blood hellolysates, E globin chains were not present as 
assessed by this assay. In another 10 hemolysate 
samples from fetuses of 17-31 weeks gestation, three 
suples had no detectable c globin chains, but the 
other seven samples had a •an c globin chain content 
of 0.15\ (ranqe 0.09\-0.20\). 'lllis specific and 
sensitive i~ssay for c globin chains will be 
useful for a definitive study of the normal ontogeny of 
c globin chains during human embryonic and fetal 
development as well as to search for the exprssion of £ 
globin chains in various hereditary or acquired 
hematological disorders. 
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THE PROMOTER OF THE a-GLOllIN GENE DOES NOT FUNCTION IN AN 
ENHANCER-INDEPENDENT FASHION. X.X. Zhu* and G.F. Atweh•. 
(Intrd. by R.F. Todd 111) Ann Arbor VA Hospital and 
University of Michigan School of Medicine, Ann Arbor. Ml 

The expression of the a and B globin genes is coordin­
ately regulated in adult erythroid cells to result in 
balanced synthesis of the respective globin chains. Pre­
vious studies have shown that tranafection of a cloned 
a-globin gene into HeLa or COS cells results in a consti­
tutively high level of expression of a-globin mRNA, 
regardless of the presence of a linked viral enhancer. 
The B-globin gene. on the other hand. can only be 
expressed at high levels in such cells when linked to a 
viral enhancer. The difference in the constitutive 
expression of these two genes m.ay be a result of true 
enhancer-independence of the a-globin gene promoter, or 
alternatively, a result of the presence of an endogenous 
enhancer in the a-globin gene. We designed the following 
two experiments to distinguish these possibilities. _When 
a hybrid gene consisting of the promoter of the a -g.'.obin 
gene linked to the coding sequences of the 8-globin gene 
is introduced into HeLa or COS cells, no increase in 
S-globin expression is seen over that of a wild-type 
S-globin gene introduced into similar cells. When a con­
struct containing the promoter of the 8-globin gene linked 
to the coding sequences of the a -globin gene is introduced 
into He La or COS cells, a -glob in expression is decreased 
when compared to that of a wild type a -glob in gene. The 
level of expression of this hybrid gene is equivalent to 
that of a wild type 8-globin gene. These experim~nts 
suggest that the a -globin gene promoter does not function 
in an enhancer independent fashion since it does not 
result in a high level of expression of linked 8 -glob in 
sequences.. They also suggest that the Cl -glob in gene doe::; 
not contain an endogenous enhancer since a 8 -globin 
promoter linked to an a-globin gene is also not expressed 
at high levels. We therefore conclude that sequence 
elements may be present within the body of the a-globi~ 
gene or its 3' flanking sequences which can specifically 
activate or "enhance" gene expression from the a -globin 
gene promoter and not from that of the S-globin gene. 
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RAPID DEACTIVATION or NADPH OXIDASE IN NEUTROPHILS: 
CONTINUOUS REPLACEMENT BY NEWLY ACTIVATED ENZYME SUSTAINS 
THE RESPIRATORY BURST. L.P. Akard•, 0. English• and T.G. 
Ga big. Indiana University School of Medicine, 
~polis, IN. 

The cell-free system for activation of the neutrophil 
NADPH oxidase has allowed us to examine activation of the 
oxidase in the absence of ita NADPH-dependent turnover. 
The covalent sulfhydryl-modifying reagent N-ethylmaleimide 
completely inhibited the activation step (Ki • 40 uH) in 
the cell-free syatem, but had no effect on turnover of the 
preactivated particulate NADPH oxidase (up to l mM). When 
N-ethylmaleimide was added to intact neutrophils during the 
period of maximal o; generation i~ response to stimuli that 
activate the respiratory burst, 02 generation ceased within 
seconds. Study of coeponents or the cell-free activation 
system indicated that the cytosolic cofactor was 
irreversibly inactivated by NEM whereas lhe 
membrane-associated oxidase could be activated by 
arachidonate and cytosolic cofactor even after NEH 
trea taent. Thus inhibition of oxidase activation by 
N-ethylmaleimide unmasked a rapid deactivation step that 
was operative in intact neutrophils but not in isolated 
particulate NADPH oxidase preparations. The specificity of 
N-ethylmaleimide for oxidase activation and lack of effect 
on turnover of the NADPH oxidase suggested that sustained o; generation by intact neutrophils is a result of 
continued replenishment of a small pool of active oxidase. 
The probable existence of an inactive pool of NADPH oxidase 
molecules in certain particulate preparations from 
stimulated neutrophils was supported more directly by 
activating these preparations again in the cell-free 
system. Thus we conclude that continuous activation of new 
oxidase enzyme is required to sustain the respiratory 
bur at. 
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