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Chromogranin A (CgR) 1s a protein thet is present in most neuroendocrine tissues
and is co-secreted with their resident hormones. We have assigned the Cgh genec to
human chromosome 14 by hybridization of a CgA cDNA probe cloned from a cDNA library
of humen medullary thyroid carcinoma cells to spots of individual human chromasumes
flow-sorted onto nitrocellulose filters. Southern analysis of human genamic DNA with
the same probe revealed only |-3 restriction bands. These studies indicate that the
CgA gene is probably single copy and not a member of a dispersed, multigene family.
The CgA gene is not co-localized with the genes of any of the CgR-associated
hormones. © 1987 Academic Press, Inc.

Chromogranin A (CgA) 1s a protein that is found in most hormone-producing tis-
suess including the pancreas, pituitary gland, parathyroid glands, 0- cells af the
thyroid gland, and the neuroendocrine cells of the lung and gut (1}, It was
criginally described as the major soluble proftein of adrenal chromaffin granuies and
in retrospect is indistinguishable from parathyroid secretory protein (2. In
haormone-producing tissues it is co-localized and co-secreted with resident hormones
of the tissue (3,.4). It is found in elevated concentrations in the serum of patients
with tumors of neurcendocrine tissues, including medullary thyroid carcinoma and
small cell lung cancers (4,3). cDNA clones have been used tc demanstrate the
neurpendocrine specificity of CgA mRNA (4,7) arnd to predict the amino acid sequence
of the bovine form (7,8;.

Materials and Methods

The CgA-specific cDNA probe used in these studies 1s 339 base-pairs in length
and encodes the first 113 amine acids of human CgA;s; its cloning from a lambda ytll
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(6,9, For the hybridicaetion studies the probe was labelad with 3
mettod of Feinberg and Vogelstein (107,
f'or Southern blot analysis, total celinlar DHA wasn e«lracted from periphe al
s (11). The moncoruclear celle wore aeparated
from the bleod of normal human subjects Ly centrifugation with Histepsgue-i
Chemicel Co., 3t, Louls, Missouri) according to the aethed of Boyun (127, DMA Trow
cultured human lymphcblastord c=2lls (GM13G-A) was extracted usliong ‘he saps methuads.
Aliquots of the DNA samples were digested with the indicatled resirichion
endorucieases, fractionsted by agavose gel elesitrophaoresis, bLisasferr
lulose, and hybridized with the CghR-specific probe (134,
Human chromosomes were lsolated and sorted a= previousiy desoivibed (16 - 1&°

e [
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u

diploid humar lymphoblastold cells (GM 13081 grown in suspension cuibture 1o FPIY
ium supplemented with 108 fetal calf sevum. Sorting was acwomplished usig an
Yo flow cvtometer {(Coulter Electronics. Inc.. Hialeah, FLY. The chreomeseme:s wii g

zor ted directly onto nitrocellulose discs., Each chromosomal fyoe 2an be worbted with
greater than Q0% purity. with the exception of numbers 7-13 and 14 a.d
Chramosomes 9-12 overlap 1n gre geak: 14 and 19 <an be seporated from
with approsimately 1% percent contamivation of 19 with 14 (L&V,  Thirt
chromosemes of each type were sorted onto the nitvecellulose divosg,
dividual spate of 3 UDL+ chromowsones for -8 12-22. wyy ard 1 sput of 1,0
chromosomas for 9-12. The DNA was denatured by washing the digoe in

MaCl for S minutes, thern neub-alized 10 0.3 M Trisy, oH 7.5 3.0 M Malli,
A0~C for %2 minutesz under vacuus, The filter dis wer g hybrrdis
specific probe far 24 hours (4,130,

Results

The results of the Southern blot analysis of DNA& from oo

ilear cell DMA

digested with various restriction endonucleases are shown 1n Figurs . The appeaa ancs

ot a ¢ingle doeminant bard of hybridization in some of the lones sujggewls that Lhe Cga

geneg coours ab g single copyd howsver, multiple Lands are present in 2 of the
= i
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Figure 1. Southern blot analysis of DNA extracted from normal human mono-
nucTear blood cells. Aliquots of 10 pg of DNA were digested with the restriction
endonucleases shown, fractionated by agarose gel electrophoresis, transferred to
nitrocellulose, and hybridized with the CgA-specific cDNA probe. DNA size markers
in kilobases are shown at the top.
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Figure 2. Autoradiograph of flow-sorted human chromosomes hybridized with
the CgA-specific cDNA probe. The intense signal in compartment 14 indicates that
the CgA gene is Tocated on chromosome 14. The faint signal in compartment 15

1ikely represents hybridization to chromosome 14 that commonly contaminates prepar-
ations of chromosome 15.

lawize.  The <DMA ¢ud pot contaln restoiciion ci1t2e for g of the oodowalleases wzed,
Gimilar resulits were obtolned froe Soothors biot acalyais of DNA ey arted fros
GMiZo-2 cells fdata not showa:.

Figuve 2 shows the veacite of hylnadivatson with the - ONS srebe of bueen
chromosames sorted by flow cytiometry and blotied o radtrocellnloze (1421700 £ =8 gnig
Bybi idizatron sigeal 1o seen o.er the bLlot cor eeponding to cheomosons 1o, & omoeh
weaker signal 1s secn over the blotl corcesponding to chromosome 15, This g mos?

Itlely due to the small amount of chvomosome !4 DME 10 the chromosame 1% spot Lecau.e
of the clcse prosially of chromoseme 14 and 13 peais 10 the flow histogram. It

31s9 possible that a weakly cross -hybr odis

speeiies.s guch @ a peeadoegens too Coan
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Discussion

Cgh iz & protein found in many ceuioendoorine brscues (&7, It is co-serceted

with many peptide twormeones and with catechalamines and ity serum concentration iz o
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creased in patients with eutopic and ectopic endocrine tumars (41, For & ample,

cell

function 1s not known, Cgh may play & role in the prouess of harmone
There is some evidence to suggest that there may be multip!
like

of a dispersed, multi-gens family (Figures ! aand 2. Two of the popiides nont cle

srum CgA levele are increassed in pabtients with medullary thyrold careiome and e

AR &
B 1

lung zancer where i1ts co-secreted hormone s calclitorin
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proteins (17), However., our results suggest that the Cgf gene 1o vobt o mesber

ly assoclated with £gh, calcitonin and parathyroid hormone. a-e erceded b, gene . -

chromoseme 1t (20,210, Furthermore. the geves for none of the sther
netic abnormalities, such as Multiple Undocryine Neoplasiay that mavy he
with Cgh are asscigned to cnvamosome jx (30-30)., Thus. it 1

acting fectors accoual far the co-rveguiation nf Cgh and 1t souncabes oomo ey O

in

net lively ttat oo

Further studies are in progress to defing fhe function of Ug i rewroedeor s

cell
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