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Introduction

The human B -globin gene locus consists of five linked genes arranged in the
developmental order 5'- &- ®7- *7-6- B- 3, and span approximately 65 kilobases (kb)
of DNA on the short arm of chromosome 11. These genes are expressed in a tissue-and
stage-specific manner. The 7-globin genes are normally expressed during the fetal stage
of development. The expression of these genes diminishes around the time of birth and
is placed by the expression of - and 7-globin genes in the adult bone marrow. This
phenomenon is known as hemoglobin (Hb) switching. This switch changes the amount
of HbF (a2 r2) from 60-80% at birth to the adult level (<1%) after 12 months of
neonatal life. In the condition known as hereditary persistence of fetal hemoglobin (H
PFH), the 7-globin gene is expressed even in the adult life resulting in an elevated Hb
F level ranging from 15 to 20% of the total hemoglobin (Weatherall and Clegg, The
Thalassemia Syndromes, 3rd edn. Blackwell Sci Public, Oxford, 1981). Since modulation
of 7-globin gene expression in adults could provide a therapeutic intervention in
hemoglobinopathy (Stamatoyannopoulos and Nienhuis, Ann Rev Int Med 1993;43:497,
Fucharoen et al, Blood 1993;82, (suppl.1):357a, Voskaridou et al, Blood 1993;82, (suppl.1):
357a, Costin et al, Blood 1993;82, (suppl.1):357a, Blau et al, Blood 1993;81:529-537), study
of the molecular mechanisms generating HPFH is medically relevant.

Molecular analysis by DNA mapping have classified HPFH into two types, the
deletion and nondeletion HPFH. Deletions of different lengths of the 7-, - and B-
globin genes have been found in the former type, whereas the entire globin genes are
intact in the latter (Stamatoyannopoulos et al, Molecular Basis of Blood Diseases.

Saunders, Philadelphia, 1987). Several point mutations in the promoter region of the 7-
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globin gene have been identified in the nondeletion type of HPFH (Ottolenghi et al,

Hemoglobin 1989;13:523-541). As several nuclear factors bind to these promoter regions
(Mantovani et al, Nuc Acids Res 1988;16:7783-7797, Gumucio et al, Mol Cell Biol 1988;8:
5310-5322, Gumucio et al, Blood 1990;75:756-761, Sykes and Kaufman, Mol Cell Biol 1989;
10:95-102, Martin et al, Nature 1989:338:435-438, Ronchi et al, Nature 1989;17:10231-10241),
a mutation might either increase the affinity of the promoter for an activator protein,

or decrease the affinity for an inhibitor protein.

Recently it has been shown that expression of the genes on the B-globin gene cluster
can be regulated by the distant elements located 6-18kb upstream of the &-globin gene
(Locus Control Region, LCR) or in the 3’ enhancer region 700-1100 nucleotides 3’ of the
B-globin gene and deletion of the major regulatory sequences (hypersensitive sites, HS
2-4) in the LCR can inactivate the B-globin gene downstream (Grosveld et al, Cell 1987;
51:975-985).

Reorganization of the chromatin surrounding the globin gene locus results in an
open chromatin domain which is necessary, but not sufficient, for stage specific control
of expression of each of the distant embryonic, fetal or adult genes of the locus. §B-
Globin gene switching is also elicited by the binding of both ubiquitous and tissue-restricted
transcription factors to regulatory modules (promoters, enhancers) within the globin
loci. Different classes of trans-acting factors are regulatory molecules that control lineage-
restricted gene expression in erythroid cells.

In Thailand we also encounter with adult individuals who have 'high HbF. Some
had already been characterized by the Southern blot technique as the deletion type of
6 B-thalassemia (Fucharoen et al, Eur J Haematol 1987;39:154-160, Winichagoon et al,
Hemoglobin 1990;14:185-197), and some were identified as the deletion type of HPFH
(unpublished data).

In this report, in order to clarify the molecular basis of the nondeletion type of H
PFH condition of three unrelated Thai individuals, we examined the structure of the

globin genes by using various DNA technologies.

Materials

1.Reagents and equipments:Model ZF 6 Electronic cell counter, Coulter, USA;Radicactive
counter, Beckman, USA;DU-64 Spectrophotometer, Beckman, USA;BT-23 Water bath

incubater, Yamato, Japan;Microcentrifuge, Tomy, Japan;DNA Thermal cycler, Perkin

Elmer Cetus, USA;model 894 DNA,/RNA synthesizer, Applied Biosystem, USA;ECPS 3000
Electrophoresis constant power supply, Pharmacia, USA;model 583 Gel drying, Biorad,

USA. '

Cellulose acetate, Helena, USA;Restriction endonuclease enzymes, Takara, Japan
and BRL, USA;Amplitaq, Cetus and Taq polymerase, Promega, USA;T7 sequencing™ kit,
Pharmacia, USA;Radioactive isotopes, *H-leucine, [ @ *’P] dCTP, *°S-dATP, Amersham,
UK.
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2.Subjects: Three unrelated Thai families (families A, B and C) with hereditary persistence
of fetal hemoglobin (HPFH) attended hematology clinic, Division of Hematology, Department
of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University, Thailand. In family
A, the mother passed the high HbA. ~high HbF condition to the proband (DP) and the
other two daughters. They should have the B-thalassemia gene since they have increased
level of HbA,. In family B, the proband (AS) and his sisters had inherited this abnormal
gene from the mother. One of his sister also had fB-thalassemia gene from the father
and died at 18 years of age. Since she had only HbA, and HbF (no HbA) and the level
of HbA, in AS and the mother was normal, the S-globin gene inherited from the moth
er acts as a silent AB-thalassemia gene. In family C, the mother and the proband (MS)
had only high HbF but normal HbA.. There were no evidence of B-thalassemia gene in
MS but the presence of silent S-thalassemia gene could not be ruled out. All heterozy

gote individuals are asymptomatic.

Methods
1.Hematological and hemoglobin analysis:

Hematological data were obtained from Coulter counter, model ZF6. Distribution
of red cells containing HbF was demonstrated by acid elution test. Hemoglobin type
was performed by starch-gel electrophoresis in tris-EDTA-buffer, pH8.6. Hemoglobin was
quantitated by elution after cellulose acetate electrophoresis. Alkali denaturation of Hb
F was carried out by the Betke's method. Determination of the G v/ A v ratio was
obtained from the globin chains separated by Triton X-100 acid-urea polyacrylamide
gelelectrophoresis. In vitro globin chain synthesis was determined from the reticulocytes

of heparinized blood as previously described.

2.Molecular analysis by DNA mapping:

Blood samples from probands and their family members were collected in heparin
and DNA was isolated from leukocytes with phenol/chloroform. DNA mapping of the
B-globin gene cluster was determined by the Southern blot technique. Various restriction
enzymes, EcoRl, BamHI, Hindlll, Bgill, Xbal, Pvull, were used to digest genomic DNA.
Then the digested DNA samples were electrophoresed, denatured and transferred to
nitrocellulose membrane. The probes used were the 3.5 kb HindIIl A, fragment, the 2.3
kb Pstl &-fragment, the 4.1 kb Hpall B-fragment, pRK 29, a 1.2 kb EcoRI fragment
derived from the 3’ flanking DNA, 18 kb 3’ side of the B-globin gene, and HPFH-3D, a
1 kb BamHI/ EcoRI fragment derived from the 3’ end point of the HPFH-1 deletion.
Before hybridization to nitrocellulose membrane, all probes were labeled with a®?P-dCT
P. Autoradiography was performed after stringent wash (Winichagoon et al, Hemoglobin

1990;14:185-197, Winichagoon et al, Br J Haematol 1993:83:633-639).

3.Polymerase chain reaction and haplotype analysis:
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Haplotype analysis of DNA polymorphisms on the B-globin gene cluster was performed
by amplification of the seven DNA segments containing each of the common polymorphic
restriction sites within the B-globin gene cluster, using different sets of oligonucleotide
primers. These included the Hincll site 5’ to the e-globin gene, the Hindlll sites within
the G 7- and A 7-globin genes, the Hincll sites within the ¢ B-and 3’ ¢ B-globin genes,
the Avall site in the B-globin gene and BamHI site 3’ to the B-globin gene. Six ul of
the amplified products was directly digested with 5-10 units of the appropriate restriction
enzymes in 10 #l volume at 37°C for | h. After digestion, 2 gl of the dye-marker was
added and the patterns of DNA polymorphisms were visualized after electrophoresis on

a 1.5% agarose gel.

4.Direct nucleotide sequencing and dot blot hybridization:

Direct nucleotide sequencing was performed from the single-strand amplified DNA
obtained by using two steps of polymerase chain reaction (Winichagoon et al, Biochim
Biophys Acta 1992;1139:280-286). In the first amplification, double-stranded DNA was
amplified by using equal amounts of two primers. Then, a 2 ul aliquot of the amplified
DNA was used in the second amplification reaction which contained only one of the two
primers in a 100 ul reaction mixture. The amplified DNA was then extracted once with
chloroform and precipitated by 5 M ammonium acetate and isopropanol alcohol.

Nucleotide sequences of the amplified fragment were determined by the dideoxy
chain termination method, using an appropriate sequencing primer located internally of
the amplified fragment. Briefly, 1 pmole of the sequencing primer was annealed to the
amplified DNA. The four nucleotides including 185-370 kBq of a *°S-dATP were incorporated
with 2 ul of T7 DNA polymerase (dilute 1:5, T7 Sequencing™ kit, Pharmacia) at 37°C
for 5 min. The mixture of 45 ul was dispensed into 2.5 ul of each termination mixture
for G, A, T, and C (T7 Sequencing™ kit) and the reaction was allowed to proceed at
37°C 5 min before 5 il stop solution were added. An aliquot of 2.5 1] of each sequencing
reaction (G, A, T and C) was then electrophoresis on 8 M urea, 6% polyacrylamide gel
at 1500-2000V.

Dot blot hybridization of the amplified products was performed. as previously
described (Winichagoon et al, Biochim Biophys Acta 1992;1139:280-286). Hybridization
temperature was at 42°C and washing temperature was at Tm-2°C, whereas Tm was
calculated from 2(A+T)+4(G+C).

Results and Discussion

In this study we used the polymerase chain reaction-related techniques, such as
direct nucleotide séquencing, to identify the molecular defect of three unrelated Thai
families with the nondeletion type of HPFH. Deletion of the 7- or B-globin genes was
excluded by the presence of the normal DNA mapping using Southern blot analysis.

Several lines of evidence strongly suggested that DNA sequence elements in the
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minimal promoter of the 7-globin gene that contains a TATA box (-30), two CCAAT

boxes (-85 and -110) and a CAC box (-140), are necessary for 7-globin gene regulation.
In addition, the 5’ flanking region of the human 7-globin gene, upstream of the canonical
promoter was also important. One of these regions, at positions -182 to -175 to the cap
site of the gene, contains the octanucleotide motif (ATGCAAAT) which has been found
to be important in the expression of a variety of genes. The sequence between 1‘96 and

202 bp 5 to the cap site of the 7-globin gene is also essential for 7-globin gene

transcription. The single base substitutions around these regions were found to be

associated with over expression of the 7-globin gene. However, direct nucleotide sequencing
demonstrated that all subjects in this study have normal nucleotide sequences from the

cap site to the position -400 of both G 7- and A 7-globin genes.

A novel DNA polymorphism occurred from a four nucleotides, AGCA, deletion at
position -225 to -222 to the cap site of one A 7-globin allele was also detected in one
subject (AS). Dot blot hybridization confirmed the presence of the 4 bp deletion in this
subject. This should not be responsible for this HPFH condition because the heterozygosity
for this mutation was also observed in other 3 out of 13 Thai and 2 out of 13 Japanese
individuals who have normal level of HbF.

All individuals suspected of having the B-thalassemia gene that linked to the high
HbF condition in this study also have normal B-globin gene sequence, spanning from
the position -108 to the cap site to the polyadenylation site. Furthermore, it has been
previously shown that the (AT)x(T)ymotif at position -540 to the cap site of the B-
globin gene acts as a binding site of the repressor protein (BP1) and the Albanian variant
(AT)s(T)s, was suggested to be associated with the reduction in B-globin chain synthesis
in a silent carrier of B-thalassemia. We also performed direct sequencing of this region
in the three patients. Each was found to be homozygous for the sequence (AT), (T),
(AT)s (T)s and (AT)s (T)s, respectively. These results are consistent with the neutral
polymorphism previously described.

The restriction fragment length polymorphism was identified from the presence or
the absence of the restriction site at that region, and the haplotype of the B-globin
gene cluster was obtained when a set of different polymorphic restriction sites in the
B-globin gene cluster was identified. The result showed that the 5’ haplotype, +, -+-+
+ (the Xmnl site 5’ to the G r-globin gene, the Hincll site 5’ to the e-globin gene, the
HindIIl sites within the G 7- and A 7-globin genes, the Hincll sites within the ¢ B8-and
3" ¢ B-globin genes, respectively), was associated with the HPFH phenotype in these
three families, therefore indicating that a determinant of high HbF could be located
within the B-globin gene cluster.

The region distant from the 7-globin genes could be involved in the pathogenesis
of the high HbF condition of these families. One of the candidate regions is the LCR in
the B-globin gene cluster. Under the influence of the LCR, developmental regulation of

the B-globin gene cluster appears to reflect a combination of promoter competition
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during the fetal stage, autonomous silencing of the 7-globin gene during the adult stage,
and perhaps interaction of different combination of elements from the LCR during the
two stages. Since the HS 2 site of the LCR was found to contain many binding sites of
the regulatory proteins, sequence analysis of the HS 2 site in these subjects were performed.
A specific rearrangement of the polydinucleotides, (TA);CACATATACG(TA):o were
detected in all individuals who had high HbF. Family studies indicated that this pattern
is linked to the 5’ haplotype (+, -+-++). A study of 18 normal chromosomes from
individuals who have the normal level of Hb F showed that this specific rearrangement
of the polydinucleotides in the HS 2 site was also linked to three alleles with the haplotype
+, -+-++ and to one allele with -, +----, indicating that the polydinucleotides in HS2
are polymorphic.

In conclusion, high Hb F and the abnormal function of the B-globin gene in this
study appeared to be associated with the 5’ haplotype (+, -+-++) and the Xmnl (+)
site but there were no other abnormal sequences or gross rearrangements of the B-
globin gene cluster. These cases of HPFH could be classified into a new category of H
PFH, and this unique type of HPFH should provide a new insight into the molecular

mechanism of Hb switching.

FERKBERREAEI O EVRNE : ¥4 3 HKROSTFRIEEREN

B b g7 o VBT BRI IBRAADERONSkbIcHID, 5 hoe-fr-ty-6-7ut
YBIEFOIRICIEA THFEL TV, JhoDRIZTREEDIAKRENICHEA L TEY, Thid~
BESOEVYRA v F YT ELTHIONS, 2§D v/ o B VEBEFIEIBRIICHEEREL, HERZOR
BiZ oL 7oy BIRFIIHITT 5, COBEROMIAE, BEEREICHES BRTRERASEEE
IEREFXOHP GDAE LT, REE S o VBEFOBRKILICLZ~NES o VY EREEDOREE
WO BREROED 5> bHHShTWE, 2T TEPFEER, COMBORELEIEL, RATHD
WA SHOFD LRNUMEL, ~"EJob vy 2 v F Vv S RBREEZR L LEEREZIONS, B
B~EJ o VI (HPFH:hereditary persistence of fetal hemoglobin) DT E T - 2,
T TICHPFHIZ B 7' v & v BETFRILES/RENS 5 REME, ZnHBRLNITOVIERER & 05
FEINTVB, RECHELTR v 7o vBEFO 70— —HERICHEEBR MO TEY, C
DI HEEHIHRTFOMEREP, HATIENBIY, BEENTIHETIDLEI SN TWS,

AHETIE, ¥4 TRHENFHPFHD 3K% (Family A, B, C) ®2XRic, HpHay, Zotb
VBIZFEOBNT21T8 - 120 Family AO%ME (DP) @HPFHE L bIc B4 5€ I T LA b
DOERBFAIAHFLTE Y, Family BOFREHE (AS) BHPFHE LUK B SEITHA LY b+ Y
7—T&%Y, Family COREE (MS) bHPFHEEBIZ, BH¥SEITHAL Y b+ + U T —0D
HREEA D B, 9 3 ZORREORBMBMEKD &5 L 12745 FEDNA % H ™ TSouthern
blottingZfT7 » 72, £ DFER 87 v £ VBIZTEITIII S MR RERHMME L, < OHPFHIZIE
REETHBIEWRDP 10 ZTT, v70EVEBEFOT0E— 5 —$EROBT AT 10 7
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JubvBEFOTuE—&—& LTI, -306IICTATA box, -85&-11061I1cCCAAT box, -140f%
IZCAC boxDBEELTWS, F7:-1820 5-1T5ALICH I TEET 3 ATGCAAATH 515 % 8 KD
EF—7, X512-1965 5-2020L DFEIEAS ¥ Vo B VBETFORBRAICKETH 3 T EMHh->THYD,
TN E THEREMAPFHTIE, PLEOSEBICEEEBBRVWIZENTHWS, §f v bvy—r vy
YIEILED, GrBXUA v S o EYBIRTDcapBiiid 5 —40060 12 F % GHIR Z BT U 7o4E R,
3ZEBIT-IBMT>CERD~NTFuBARITH LI LB o1, £, ASOA v 7ok Vs
FiTid, -22540 5-2220TIT P AGCADREBR oM, L LZDOMMOELIZRWIZSNIEh -1,
-158RL D BRI XmalVIBRBAOS R E LTHO N TS, £/, AGCADOREKITDVWT S, 13AD
FEEBHbFEEFE > AADI B 3HE, BLUBAOHEAAR 2 ZB T DRED~NF uEERTH
p, BRMEEZ DN, ETAHT, HPFHER: LI 3ZORBEL b Y 5% 3 TREFO* + Y
7 —THHHREENE WY, 7ot YBETORACHSTLHEEZEL- 18P LR 757 =
V=¥ a VERRLICE BETIZRE L 72 Z DR, BERBROWIEINAD o7, E/-5406LICAIET
% (AT)x (Thizid) T vy H— (BPD) BREL, ELTAMN=TAERDOBY 5 £ITHA L
YhF P YT —TIRIOEFID (AT)s (T)sTHBIEDO, TOFEEMNL I v VvBETOHER
BETESELTVWAIENTERINT VWS, FIT, 3ADREE R ODVWTHRIFE{TR - 7205, DP
Tid (AT); (T)s, ASTIE (AT)s (T)s, MSTIX (AT)s (T)sDFEEESRTHD, ThoD
BOELUENRESBBEOFVEREEL SN, +5€I TEREERBRLVLDEEHR L,

PlEic& Hic, HPFHB XU B¥ 5t I 7 TIhE THREShEBIIZ, HOoLBERRR WS
W8 - fo7e%, RHPFHTWREHDFE% & 7: 530 B 7 o & v BInFBHIES LS W AIREM:
bEZONT, FLT, BI/ubEVBEFHONT oI 7EPCREZHVTRE L, DR,
BB ST LG 727 0 B VBETO- 15861 H 5 XmnB M OE R A b4, 5 ~Toy{ T
2FYD, o VEEFOS fABICHBHncl#h, G rBLUA rr oy BEFHDHIRG
AL, ¢ B7 o vlBEFH, BLU3 MIchBHincddBRANOSEIRB 3IFHREDL (+, -+-++)
Thoto Pbd S, FHPFHIZ B/ v b VB FHRIGEHL TWE EEL oM, B v Vil
FEE D FHREALIC, LCR (locus control region) BEEL, XA v F V7 RLCREZ VT u b viE
EFED, HNHREMNICHEER Tl EcihEE2EEL SN TV S, AHPFHTIIEHDOFE
LBV o e vEEFREEBTESERCRONEZELS, LCROZREGEESN S, £ TLCR
OHTEHR EWEREE b OHS2EBIC O W TEF|ZRE Lz, ZOKE, 3ZORKEEEL DS, (TA),
CACATATACG (TA) SR AEFZ D, TN (+, -+-++) EHEELTWB I &b
oo IEW S A ANIBT VIVORTICE YD, TOEFIZ4DDT LIVIZRON, 3D2DT7 LK (+, -
+-++), ELTI2D7 LD (+, +----) LHEBELTOWBIEBGMD, TORHRSE &
Wmahi,

PI b GAHPFHIEINT 0 947 (4, -+-++) EEBELTOVEY, rRBIub VEBEFOR
RicBb 2RI B3PS PRERRRON L /I EDS, 2LFLVHF T Y — BT 2HPFH
THBEEZ LN, TOFRICED, ~ESOuE VI, v F v OBBICH - RMENELNS T
EBHARFF I N,

wm X &' EoORRODODEE

b b g7 vt vBETFRBINERBMEERICH6kbIcb-T, 5 »5e—Gr—Ar—56—8
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7o € vBEFOIRICHATEET 3, O 5DEETFREFREEICBVTHRERENICREEL, C
NENETDE YRS v F Y TELTHIONS, 2D r/ o vBEFRBRIEICHERAL, HAeR
ZORBIF 6L B ot VBETICBITT 5. COBRROMIFIL, EEFEICHE S B TFREGRETR
BEVWHEBEZOE» 504X 5, RS o vBETFOFEE LIk ~NES 0V EEED
BBV S BEREXOHEY 5 bEHENT WS, 22 TERHEER, oMBEomIHEBEELERATH

DIEMSLHBFD L RVBEL, ~"EFob v 24 v F Vv VICREEZRILLICEREEZ OGNS, &
Bl ~% 7 o v Vi (HPFH:hereditary persistence of fetal hemoglobin) DR ZITH »7,
4 CICHPFHIZ 87 v & VBETEICLEIERES S 5REHE, TABRONILOIEREKE L Iy
HEhTV3, BEEALTR r /o YBEFO7 0 E— 5 —HRICBEERSHIONTEY,
D1 HEFEHHERTORATEP, HEATIENBCY, BEENTIET I 5D0EELONTV S,

AHFETE, ¥4 TRVWIEIN/HPFHO 3%% (Family A, B, C) xR, Hbao#r, 7o
EVBIETEOBITE1TIE -/, Family AOF#sE (DP) ZHPFHE L BITLY T I T F LA
FOHREIAE L THEY, Family BOREE (AS) FHPFHA LT Y S I THA LY M4+
)7 —TdhY, Family COHEE (MS) dHPFHE & IS, BHIRITHALVY bF v T —
DOE[REMD S B, T 3 ZORMEORMIME Bk & FHEL U 7545 FEDNA % F W TSouthern
blottingZfTH » 20 TDORR L7 0 € VBRTEITIIIH L MR REDRFMAIEL, T OHPFHIZIE
REFITCTHB T EWNP ot 2T, r 7o VBEFOTOE—F —HROBITE2TH -1 ¥
AVI b y—=0 vy SEILED, GrBLUA y7 ot YBETDcapiihid 5 —4006LICE S
FEIER MR LIRS, 3R EBI-IBBMT>CEBRONTF oBERRITH L &g - 1eo £72AS
DA vy 7 u b VBEFITR, -22505-222Ich P AGCADREBR SN, L LIOEREREIZ
BRI LfEHRE NI, &T AT, HPFHERL L7c3ZORIEEL S Y51 I THEEFOF+ ) 7T —
Th BHREHESE W, B v b VBETFORKRICKET 3HBEEC- 18P LR TF =L —
Va VENICEREFIARE U, ERBROVESNEhoTeo F-540MIET S (AT)x
(THvtcizY 7L v — (BPL) AL, TLT7TWN=TFTARRDBI S ITHA LY F 4
7 =Tl ZDOEFIN (AT)s (T)eTHBI &P S, COFEBS LI/ v vEBETORBETICES
LTWB I EMREENTVWASY, 3 ADOREERIZYLIE, -1,

PlEd & Sic, HPFHB LU B¥ 5+ I 7T E THRE S NIERICE, BBOMRERBRVE
/IS o fotdd, AHPFHTIREHDFEE b7: 55 B 7 o E ¥V BIETFEICES UL WATEEHE
bEZIONI, 22T, BI/u b vEERFHRONT0 I A TEPCREAHOVWTRELILET S, K
HPFHIZ B 7 o bt VB FERICEHL TV EPIHERhITE -7,

VIEH»SEHKHPFHEN T B 4T (+, -+-++) LEBFHLTVWAEY, rRBp7ob VBEFOR
BIcBEH 3 HEHICBEOMRERIRONEL -1 &0, 2F LI 5T —icBT SHPFH
THBEZEZLON, PlE, EER~NEI O E Y 2L v F VT OKEBORIEE DX U TIEREES
BR~NE o EVIEED 3FRIZDVWT B/ o b VEBIETFEBT LI SDTH 50, ERMOSh T
Bhr-tHFLng A 7OEBRE~NE o EVIIEERRHL, ~"E7 0 v v F v 7 OBEEHRAN
3 L CEEBMRAELMES 2EEEBD D, Lo TEREZRET (B 0OFNEE 28K
»5ELBD D,
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