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ABSTRACT

To assess potential species-specific expression of
gonadotropin releasing hormone (GnRH), the distal
human (h) GhnRH promoter was cloned, characterized
and tested in gene transfer studies. The nucleotide
sequence of (8.8 kb of 5'-flanking region was deter-
mined. Homology to the rat (r) GhnRH sequence was
observed in the proximal promoter region between
—551 h (—424 r) and the transcriptional start site and
within multiple distal promoter regions. In contrast,
there was little similarity in the sequences between
—1131/-551 h and —-1031/-424 r. A deletion panel of
5'-flanking hGnRH promoter constructs was made and
tested in transient transfection assays in GnhRH-
producing mouse GT1-7 neuronal cells. The largest
hGnRH promoter construct (—3832/+5 h) exhibited high
levels of reporter activity, similar to that observed with
the largest rGnRH construct (-3026/+116 r). However,
in contrast to the rat gene, deletion of distal promoter
sequences of the hGnRH promoter to —-1971, —1131 or
—551 did not result in a decrease in luciferase reporter
activity. Further truncation to —350 resulted in a 3-fold
decrease in luciferase activity. There was no prefer-
ential use of the putative upstream hGnRH start site in
neuronal cells. DNase | protection assays showed
unique protection patterns with nuclear extracts from
GT1-7 and Gnl10 neuronal cells and the hGnRH and
rGnRH promoter fragments. These data suggest the
presence of different cis-acting elements and trans-
acting factors that mediate species-specific neuronal
GnRH expression.

INTRODUCTION

GenBank accession no. 456735

(h) GnRH has been cloned by several groups)( neither
sequence information beyond —1131 nor functional characterization
of the distal promoter beyond —551 is available. Based on the
recent observations by Kepat al (6-7) and Mellon and
co-workers §-9) that the rat (r) GnRH promoter contains a
neuronal-specific enhancer in the region between -1863 and
-1571, we wondered whether the hGnRH promoter would be
similarly organized. Previous work by Radovick and colleagues
(4,10) and Donget al (5) characterized the activity of the hGnRH
promoter to —551 in Gn10 neuronal cell§,{1), derived from a
mouse olfactory lobe tumor at the time of migration of GhRH
neurons, and JEG-3 choriocarcinoma cell ling$)( Since
previous work characterizing the rGnRH promoter was per-
formed in GT1-7 neuronal celld?), derived from a mouse
forebrain tumor post migration of the GnRH neurons, we wished
to compare the activity of the distal hGnRH and rGnRH
promoters using the same neuronal cell type and expression
vector system.

We sequenced the distal hGnRH promoter using overlapping
sequencing reactions. A comparison of the two genes showed
only partial similarity of the distal (—3800/-1500) and proximal
(-350/+1) promoter regions, with marked differences in the
mid-promoter (—1500/-350) region. In gene transfer studies, the
largest hGnRH construct from —3832/+5 h was transcriptionally
robust, exhibiting levels similar to that observed with the largest
rGnRH construct (-3026/+116 r). In contrast to the rat, the
hGnRH promoter maintained high levels of reporter activity with
successive'romoter deletions to —551. Only with deletion to
—350 did luciferase activity drop significantly. There was no
activity of hGnRH constructs containing only the upstream
transcriptional start site at =579 in the neuronal cells. In contrast
to the ability of distal rat promoter sequences to confer enhancer
(5- to 7-fold) activity to a heterologous neutral promoter
(RSV1g0), the distal human promoter sequences had little effect
(1- to 2-fold). DNase | footprinting of the rGnRH and hGnRH

Gonadotropin releasing hormone (GnRH) is a hypothalamjromoters suggested that differaris-acting elements bind

releasing factor, expressed in a small subset of hypothalanmaclear proteins from GT1-7 and Gnl10 neuronal cells. Thus,
neurons, that controls pituitary gonadotropin subunit biosyntheglsere appear to be marked differences in the structural organiz-
and thus the reproductive axig.(Although the gene for human ation of the rGnRH and hGnRH promoters that are reflected in a
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using available restriction site$10,11). The rGnRH promoter
constructs were as previously descriliet). The heterologous

Ty 4 PPTErT] T L}’

e et o i i constructs were made using a 180 bp fragment (—130/+50) of the
Hi GTOATOAATATTACCAGTTAGE 3457 1o - 3436 3 long terminal repeat of the Rous sarcoma virus promoter
H2 GOCAATACTATCTATTGTAG T 0 -3158 inserted downstream of GnRH promoter fragments
13 CCAAGOAAGAATTACCTTTAAAA 2972 o - 2930 (PRSV18d-UC). pSV4@gal was used as an internal control for
i AAACTUCTTCATCAACATCAAAA 678 o 270 transfection efficiency.

H5 CAAAATAMAL TTUALT UG =2191 o <2470

Hi GUOCAADGAGTUCAAL T TWLTTTIG 2ah% oo 2497 . .

H7 GUAAGCATOCAGCACAGGAG 214l e 2150 Tissue culture and transfection assay

:_::': :E:li :E{::h'::i : ft'ﬂﬂ'&:;{’:n :T.:: [ﬁhE GT1-7 neuronal cells are an immortalized mouse hypothalamic

Hio GUGAATCGGCAATTTOCCCTCAT 1304 w0 ~1326 cell line which synthesizes and secretes abundant Gr#Raind
were kindly provided by P.Mellon (UCSD). Cells were grown in
Dulbecco’s modified Eagle’s medium (DMEM) and 5% fetal calf
Figure 1. Localization and sequence of oligonucleotide primers used in SErUM. Medium was 'supplemented with 1,00 U/ml per]ICI||In,
characterizing the distal hGnRH promoter. Oligonucleotide primers werel00pg/ml streptomycin and 0.2fg/ul Fungizone. Transient
synthesized using known sequences to complete the sequence of the distansfections were performed using electroporation as described
hGnRH promoter. (6). Ten micrograms of test plasmid angddppSV4@gal were
transfected into GT1-7 cells and harvested after 16—18 h. Lysates
ara o were assayed for luciferase gddjalactosidase to control for
b 2 T transfection efficiency. Resultant luciferase activities were then

i . J_' normalized to the activity of pPRQyg_UC transfected in parallel
| I T | P to control for cell number across experiments as descfilie. (

B i DNase | protection assay
Nuclear extracts from GT1-7 and Gnl0 neuronal cells were
prepared as previously describ&6)( Protein concentration was
Figure 2. hGnRH upstream promoter organization. Mapping and sequencing otletermined using the BioRad kit, then aliquoted and kept frozen
the B-upstream sequences are described in Materials and Methods. Restrictigit —80° C. DNA probes were prepared using restriction fragments
sites used for cloning of reporter constructs are indicated in their appropriatpf hGnRH (_551/_350 and —350/ +5) and rGnRH (_2012/_1597
location. Transcription start sites are indicated by solid arrows at -579 and +1. hf | | ith
Potential transcription regulatory sequences are indicated: i.e. AP-1, activatcﬁmgz_ 171/ +11§) promOters'_ Each fragment was end-labeled \_Nlt
protein 1; ERE, estrogen response element (as characterized in 11). [a-*“P]nucleotides (3000 Ci/mmol; NEN) and reverse transcrip-
tase (7). Unincorporated nucleotides were removed using a
o o _ Sephadex G-50 column. DNase | protection was performed using
similar overall activity in neuronal cells, but a unique arrangement_o ul purified probe (0.5-1.0 ng or 510 000 c.p.m.), 400 ng
of cisacting elements to direct species-specific and neuronaspnA (2ul), 60 mM KCI, 240pg GT1-7 or Gnl0 nuclear
specific expression of GnRH. extract and 2.5-1000 ng DNase |. The samples were run on a 6%
acrylamide—8 M urea gel, followed by autoradiograghy.
MATERIALS AND METHODS

Nucleotide sequence analysis of the distal hGnRH Statistical analysis

promoter Significant changes in promoter activity between constructs was
%\%ermined by one way analysis of variance (ANOVA) using the

Sequence analysis was performed using the dideoxynucleot TAT program.

chain termination procedure with the Sequenase kit (US Bio-
chemicals) 13). DNA fragments containing the distal hGnRH
promoter Pst—HindIll) (10,11) were subcloned into pGEM RESULTS
vectors. Restriction sites used for localization of synthetigucleotide sequence of the distallanking region of
oligonucleotide primers used in sequencing and subcloning af® hGnRH gene
indicated in Figuresand?2 respectively. Each DNA segment was . ) )
sequenced and read from both strands of at least two differdffevious analysis of the \GnRH promoter had inclutiéelri-
reactions. ing sequence up to only —1139).(Thus, we first subcloned
fragments of the largest DNA fragment available and used a series
Promoter reporter fusion constructs and plasmid of synthetic oligomers to further sequence the distal hGnRH
constructs promoter (see Figl). Sequence analysis of overlapping sub-
cloned fragments revealed that the largest fragment contained
The promoterless vector (BAUC) and the pRS¥d_UC vector  sequence from —3832 to +5 of the hGnRH promoter (se)Fig.
were constructed as previously describ&il4). The pALUC Computer analysis of the human GnRHl&nking sequence
vector contains a trimerized SV40 polyadenylation signal locatedvealed significantly fewer convenient restriction sites than in
upstream of inserted promoter sequences that results in minirtted rGNnRH promoter. Scanning of the GenBank database of
background luciferase activity ). The largest fragment of the reported consensus sequences for classes of DNA binding
hGnRH construct was used to make a series of deletion constrymtsteins revealed two activator protein-1 (AP-1) sites at positions



3616 Nucleic Acids Research, 1996, Vol. 24, No. 18

A

N =304% CTCTTATGT AT T RN T TR0 '_.'|'I'~\.-T‘:-'|.P|'$T'I"T'|.P|.|'|"~v"|"~v. .THTTH"E'IM“&E’;TT&MHWE’;TRHETHBEL CLCRACE AAGAATTACCTTTARAART TRAAN
FLRLED § 0 B ORE I | Pl BERLRrEnennt [N PELRLELE 1 a1 | 111 Lo R aret
T T TATITATGATATAMTCTACCTCD WNW‘TTTW““A‘“‘T‘TTE.TE“PT ARIAR TR AAANTTRTAT TR T C e A AT A TACTATCT T T AR TEARAR,

Rl -2077

IH] =Z%d2 T T T A A A T T T R T TR T T RS TR TR ARG R TR T R R GG T T RA T T T T AR R O T T T TR AR T A T TAGACAT CT T AU RGARS T TRACTTTAR
I N e N R R A e e e NN N N R R | I | LU U O N B |

B -1%58 CTATTA AN TR RN Rl s R T T T T T T T R A T AR R R T G T T T AR GG T T TR T T T oA G C T T TTAC TGECTLLO T TAT TRGROCE, e e S T TRGL LS

id| -3§33 T T T T T A A e A T T A R R R ARG R T T T T T TR T T TR T T T RG TRRTRT TRTARGR TCRTCGL TR TAATAATTT TR AT o T TTRRTST TS .\."T-'.-I.G.'
II'|II|II|II 1rErna .I|'I'II IIIIII 1

(B =1H40 Sl B

{HI -270%

Rl -1722

H| -2=a% CETTRAATERTTITAMGTTECTCATTCAN TATCARAR .Pn.'I"‘-'\.'h'I'TM'I'TE\'GH'I'Flli'I'l.'rﬁIZ'I"I'lii'lTﬂ.ﬁl.'l.'THTTTEETEETEWW:’EWTTERETETW

[ | I 10 e eren vi L I O I I T I O U O RN B e | [N R |

[ et ] CATOAGR AT CTA AN T T TR AT TARA SO TR IS TR TR TR T TAAT GGT T TR CCTATT TCGAT G TR T DEANGT RNGED H'MTTTGCTEGTTET‘I‘M

(Hi =24E7 i’l'I'l:'l‘l]-'l'GTHMMMMMWMMMLHTHTTLEH.TGMTTI.‘ATH.ERWQTAT'H mm-:t-runﬂﬂunmﬂmnﬂnmwmxam
PELLLRRRRRRRRREr e o (O e o O I e A R | [N [ 11 PLEEE mi

(R -1483% CTCTOTGTUACT TAAGACARAGACTAL CTOTAC TTROSOCOATCTORAITTIITOA l:'l'l:'l"! [thail ccmmmammumﬂﬂmmﬂfﬂmmutm a

[Hy =861 OTCTOATTTMMONTCCTR  CATSS .l.l:r.r E:TF-‘I:ATJ.GI’ETE!ITTH.‘[ FTA '-'-rI'i‘-'J'.'rT‘"mn—ruumaw—rr-r-;uu-t'arm:un;m;mtm e
1 0il I [NET! I T

IRl =37 WWHTMWMNMAEHHHMFPAUL—HLT&.A 1'.|'Jl.1'l.r.-'_'q.-|:n.=.-—|:|: —u'rr.n-z
1l | 1 ki TR 11l NI

(M) =d7d RCRGAGROCCARNTICTANG T l.'I'\CAl...TAL‘I'I._\I.'.-T..EL-:EtTF’hTTTATFMTTW'Tl}{'“H'Tﬂh;‘.—

1] =443 P T T T A A T A A T R A e AR S T DAL R A T O TG T oA T G T T A T A T T e T T O T A TG O T T FI S T e RAG T TRTGTATGOATT
11 L1t il
EMy =308 TTTTGRRGTLTATETTT.
I Piar il
™} -3d% TTTPCAGTOTOICTTT,

iA] =331 CTRAGKRCATCTATT
FErromrn
(Ay -208 CCAGGAMETCCRATTATO
[N 1RL
1M} -33d TTAGGTCATGEETTH

TETATGTEAGGRTTTT TRARBARTTACC RTTAARARE

1H1 -21% T CTTRAGTARKIC
| 1 IR EERTENTEI 11
[k} =110 BCCRRGTTTRRMIARRNTICH T OECTTTIIOT OMOUT TTAMARGRTACTATG
Ty LITAR 11l L | 1 11 [y 11
LT TT TRAGARRRTGE TORGECTTTTIGTRAGEGT TTAAARCTRACTRTTAASA
M1 =103
[Rp =X
[T
Wi -1 TR

Figure 3. A partial nucleotide sequence comparison of the distiriking region of the hGnRH and rGnRH genes and the proximal h, r and mouse (m) genes. The
program ALIGN was used. Identical nucleotides are indicated by dots and gaps are indicated by Ayptensldgy of hGnRH and rGnRH promoters in the region

of the rat enhancer. Boxed areas as per Mellon and colleagues (8,9) present in the rat and not humaBselquesiogyy( of the proximal promoter region containing

the homology among human (h), rat (r) and mouse (m).

—2292 and —472, an imperfect estrogen response element (ER&)IGN) program was utilized. Interestingly, there were three
at position —-5341(1) and several putative DNA binding sites major regions of homology in the distal promoter: —3036 to —2923
corresponding to members of the POU donieih¢lass of DNA  h with —2053 to —1940 r (region 1); —2766 to —2539 h with —1786
binding proteins, including an octamer consensus at —3370. ARoL-1559 r (region II); =1775 to —1552 h with —1311 and —1106
consensus siteso)( were present in different regions thany (region Ill). Despite homology in the distal promoter sequences,

previously reported for the rGnRH promoter at -9 ( the putative repetitive sequences suggested by Whgtdg) to

be critical for neuronal-specific expression of the rGnRH
Sequence homology between the hGnRH and rGnRH promoter were not present in the human sequence 3&jg.
promoters Between —1552 and —579, the putative upstream start site in the

To analyze potential similarities and differences in the sequendagman promoter5j, there was little similarity with the rat
of the hGnRH and rGnRH promoters, a sequence alignmegmtomoter. However, in the proximal promoter (region IV, —343 to



+8 h and —332 to +96 r), there was marked homology similar t&
the proximal mouse (m) GnRH promoter (see Bi).

Promoter activity of the distal hGnRH promoter in
GT1-7 neuronal cells

Human 3nRH
Conglrucis
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The largest hGnRH promoter fragment was placed into th 1131)+8 160
pAsLUC vector and tested in a transient transfection asse =71
optimized for rtGnRH promoter activity in GT1-7 neuronal cells. bhl'_;? 1428
pA3LUC (promoterless vector) exhibited low activity (4-500 AL iia
light units; LU). In contrast, pPRS¥J_UC, containing a neutral in=3

promoter, was dramatically expressed X710° LU). The
—3832/+5 hGnRH construct was significantly expressed in th
cells (53 000 LU), similarly to the largest rGnRH construct,
—3026/+116 (80 000 LU).
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Lucifarase Activity per 10%pRSv _LUG

B

Deletion analysis of the hGnRH promoter in neuronal cells Rat GARH ——
A series of deletion constructs of the hGnRH promoter was macuI R ij ke
to assess theis-acting regions that direct h\GNRH gene express- - 118 fii i F— 1
ion in neuronal cells (FigtA). Deletion from —3832 to —1971  =###ilisp— i 'lr"'}-‘ et
resulted in no change in luciferase activity (35 000 LU). Furthe "**"1% s i
truncation to —1131 increased reporter activity slightly to 45 00( 'a:n.:: e :":
LU, which was maintained with deletion to —551. Additional =~ , 1 =
deletion to —350 decreased luciferase activity by 70% to 14 00 _../i7h% ﬁ i W o
LU. Interestingly, this region of the hGnRH promoter between iz e s + i
—551 and —350 has little similarity to the rat gene. These resul  sa-i: [ # B
with the hGnRH promoter were in marked contrast to results witl /<112  # 2
the rGnRH promoter constructs tested in parallel, containing -1t

d

2
neuronal-specific enhancer region between —1863 and —1571 a U T I S -CF a5pan 5000

multiple proximal regions that mediate neuronal expression (se
Fig. 4B; 6-9).

Since the.human gene has an upstream start site not foundrgure 4. Deletion analysis of hGnRH\} and rGnRH B) promoter activity
rodent specie$y, we created a construct containing the sequenci@ GT1-7 neuronal cells. Ten micrograms of hGnRH and rGnRH deletion
from —1131 to 551 that contains the upstream but not theenstructs or pRSVLUC and.fgy pSV40Bgal were co-transfected into GT1-7

downstream start site. This construct was not transcriptionall§f's anc cels harvested after 16-18 b Lysates et assafieglactost
’ ase and luciferase activities. Data are standardipegktiactosidase activities

active in the neuronal cells (FigA). These data Con.ﬁrm the as a control for transfection efficiency and expressed geligt@ units of
suggestion by Donet al (5) that the upstream start site (—<579) prSV4od.UC to control for cell number between experiments. Each bar
in the hGnRH promoter is not used preferentially for GnRHrepresents the average SEM of luciferase activity obtained from

expression in hypothalamic neuronal cells. transfections. P < 0.05 of significant change in promoter activity from
previous construct.

Lucifarass Activity per 10% pASY,LUC

Inability of the distal hGnRH sequences to confer
enhanced activity to a neutral promoter

) ) DNase | protection assays with extracts from neuronal
Since the distal promoter sequences of the hGnRH and rGnRHE\s show differences between hGnRH and rGnRH
genes were significantly homologous despite differences in thgjfoximal promoter regions
functional activities, we asked whether distal hGnRH promoter
fragments could confer enhancer activity on a heterologod® assess whether the differences in the functionally active
promoter. Various promoter fragments were inserted in front @is-acting elements of the hGnRH and rGnRH promoters were
the neutral promoter RS¥Ypand tested in gene transfer studiesaccompanied by species-specific variation in interactions with
The hGnRH fragments —-3832/-2412, -2412/-3833ransacting nuclear proteins from neuronal cells, we performed
—2412/-2196 and —2196/-1971 of the hGnRH promoter wekgNase | footprinting of DNA fragments shown to direct
able to enhance reporter activity only minimally, 1- to 2-foldheural-specific promoter activity. Nuclear extracts from GT1-7
above that seen with pPR$34.UC (Fig. 5A). In contrast, the and Gnl10 cells were incubated with -551/-350 and —350/+5 of
fragment —2012/-1597 of the rGnRH promoter increased thiee hGnRH promoter (FighA and B) and —2012/-1597 and
activity of the RSVYgg promoter 5- to 7-fold in an orientation- —117/+116 of the rtGnRH promoter (Fig and B). Extracts from
independent manner (FEB). Together, these studies confirmedboth neuronal cells were tested to assess whether a different
a species-specific difference in the structural organization of tkemplement ofransacting factors was present in the neuronal
distal GhnRH promoter. cell line derived from a tumor in the olfactory lobe during GnRH
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A The DNA fragment containing the rGnRH enhancer region
Human GnAH from —1600 to —1950 (FigrA) was heavily protected with
L in extracts from GT1-7 cells, as shown previously by us and others

(6,8-9). Extracts from Gn10 cells also footprinted some of the
same areas, but several unique protected regions were observed
In particular, the sequences —1764/-1758 r and —1735/-1714 r,
shown to be critical components of the rat enhaiteé),(were
footprinted with GT1-7 but not Gnl0 extracts. These subtle
differences may explain why many have been unable to achieve
high level expression of the rGnRH promoter in Gn10 cells by
transient gene transfer assays.

The proximal promoter fragment of the rGnRH gene,
—171/+116 (Fig7B), bound multiple proteins from GT1-7 and
Gn10 nuclear extracts. In contrast to the human promoter, both
" R . L R neuronal extracts protected the CAAT box at —56/-52 r and TATA

Percent Activity of PREY, LU at —19/-15 r. Thus, both species-specific differences and differ-
ences in the complement of neuronal proteins between the two

BERE2U T
in=3j

-S4 1373838
=3

21372188
|re=3]

SB[ 13T
ir=d]

" cell lines were observed in the footprinting assays.
Fat GnRH
Congtrucls
b i : l Although the hGnRH and rodent GnRH genes were cloned in the
1980s, little information is available concerning a species
168750 [ ] comparison of promoter sequences and functional activity in
"= : neuronal cells. Recent studies have characterized the distal
o rGnRH promoter and shown the presence of a potent neural-spe-
e O ;__'_j_"l cific enhancer between —1863 and —15#B). To see if similar
n regions exist in the human gene to mediate neuronal expression,
07518 __:' we sequenced >3 kb of the distal hGnRH promoter and tested its
(=) (o activity in GT1-7 neuronal cells.
B 1ab 240 am 463 soc | B3I toa Aca and Sequence comparison showed few regions of significant
Parcent Activity of pRSV  LUC homology in the distal promoter regions. Despite sequence

homology to the region of the rat enhancer between —2000 and
Figure 5. Ability of hGnRH @) and rGnRHR) promoter fragments to confer  —1600, the human promoter sequence lacks the critical boxed
activity to a neutral promoter. Ten micrograms of pRMJIC or various test ~ repeats suggested to be important by Mellon and co-workers for
plasmids were co-transfected withgpSV40Bgal and harvested at 16-18 h.  neuronal-specific expressiod,¥) (see Fig3A). The mid-pro-
Lysates were assayed fealactosidase and luciferase activities. Data are moter regions are dissimilar between the two GnRH genes.
expressed as a percentage of the luciferase activity of pRIIC. Unlike the rat promoter, the human promoter contains a second

upstream start site at =579, suggested to be important in GnRH

expression in non-neuronal reproductive tissigs Ferhaps
neuronal migration (Gn10), which produces low levels of GnRidpstream start site-specific control regions in the hGnRH
MRNA and protein, in comparison with a cell line from apromoter account for the divergent mid-promoter region se-
forebrain tumor post migration of GnRH neurons (GT1-7), whiclguences in comparison with the rat gene.
makes abundant mRNA and protein. In gene transfer studies in neuronal cells, the largest hGnRH

The hGnRH promoter fragment —551/-350 (F8§) was  construct, —3832/+5, exhibited activity similar to the largest
protected in the region proximal to the upstream start site at —-57@&nRH construct, —3026/+116. Unexpectedly, however, serial
In Gnl0 cells, this A-T region produced a potential footprintruncation of the distal hGnRH promoter restored high reporter
extending from —489 to —508, whereas GT1-7 extract protectegtivity. This is in sharp contrast to the pattern of activity of
a region from —479 to —535. Interestingly, this fragment contain&nRH deletion constructs. Only deletion to —350 of the hGnRH
a putative hERE, an imperfect palindrome GGTATATAGTGTCpromoter resulted in a significant decrease in luciferase activity.
at -534/-521, as compared with the consensus ERE contrast to the ability of the rGnRH promoter fragment
GGTCANNNTGACC described by Radovick and co-workers ta-2012/-1597 to confer enhancer activity to a potent heterologous
be active in Gn10 cells.(). promoter, various distal human promoter fragments had little
The proximal promoter fragment —350/+5 h was heavileffect on the RSYo minimal promoter. Together, these data

protected, but to a greater degree with GT1-7 than Gn10 extrastgygest a species-specific difference in the structural organization
(Fig.6B). The CAAT motif at —162/—159 h and —53/-50 h as welbf cis-acting promoter elements used to confer neural-specific
as the TATA box at—32/-25 h was not footprinted with extractexpression.
from Gn10 neuronal cells. These differences in the complementDNase | footprinting with extracts from GT1-7 and Gnl10
of active transcription factors may explain the markedly differemeuronal cells and proximal hGnRH and rGnRH promoter
levels of endogenous GnRH production in the GT1-7 compardghgments confirmed a different pattern of protein-DNA interac-
with the Gn10 neuronal cells. tions. With the functional data, these studies localize the
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Figure 6.DNase | footprinting of the hGnRH promoter regions with GT1-7 and Gn10 neuronal extracts. DNA fragments —291dr8560/+58) of the hGnRH
promoter were end-labeled on the coding (A and B1) or non-coding (B2) strand and incubatedugitBr?d®or GT1-7 nuclear extracts in the presence of increasing
amounts of DNase |. Lane A represents ‘A’ Maxam and Gilbert chemical sequencing ladders of the same probe. BSA lanes represent increasing DNase | dig
without nuclear proteins. Solid bars outline regions protected by neuronal proteins. In (A), the bars between areas of nucleotide sequence identify protected re
from Gn10 (heavy bar) and GT1-7 (continuous bar) nuclear extracts. In (B1 and 2), bars between areas of nucleotide sequence identify protected regions from
(left) and GT1-7 (right) nuclear extracts.

A Frobe rGnRH m"‘ Probe rOaRM  Bromoter B Prstes oy e—
Pl 250 E Gl GTHT Exlrach BSA G+
E:Imlﬁ BSA ___,i—| wﬁ.ﬁ. B54 7 g
al — =T e "lIpen
—_— - . s
= "VERY w
-—
: . - '-  — _.!. B . + -_= -5
- = - =E- I-_
e = — . — a8 ]
: | l' !. 7 - = T:E - 31 -l.‘- . ll-l:: ﬁ
: - _:; | - 1]
-ni ) — . el T T T -rraill - wl - ﬂﬁ -
u e I -|-.
et~ e - l = -
§Teeec@eatin  C eaer [= . SEEERES| .
_:H;I_l el ] - =i |y - --
1B ... .. ' - s Iu .. -
. . -l - . L3
o - - “ - =
B 4 b b e * i B
- .
- | i I = .- oy = o+ ri=-y i_.-- - 1112
- BacEsar
- -
Gnld GTH+7 G0 - GTH
AT " =1 1

aail GTe

Figure 7. DNase | footprinting of the rtGNRH promoter regions with GT1-7 and Gn10 neuronal extracts. DNA fragments —20121-45@2) and —171/+116

(B) of the rGnRH promoter were end-labeled on the coding strand and incubated with@410 or GT1-7 nuclear extract in the presence of increasing amounts

of DNase |. Lane A represents ‘A’ Maxam and Gilbert chemical sequencing ladders of the same probe. BSA lanes represent effects of increasing DNase | dige
in the absence of neuronal protein. Bars between areas of nucleotide sequence identify protected regions with Gn10 (left) and GT1-7 (right) nuclear extracts.
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