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le,,25-Dihydroxyvitamin D3 [1¢,25 (OH),D] has antiproliferative, differentiation and apoptosis—inducing effects
on many malignant cells. These properties have raised the possibility of its use as a therapeutic agent in cancer. Our re-
cent studies using stereoisomers of the A-ring of monohydroxylated 19-nor or 2-methyl substituted 1,25 (OH) ,D; have
clearly demonstrated that the A-ring analogs that contain 1a-hydroxy or 38-hydroxy group are potent inducers of HL-60
cell differentiation. In contrast, the A-ring analogs that contain 15-hydroxy or 3a-hydroxy group are potent stimulators
of HL-60 cell apoptosis. It was interesting to note that the analogs could induce differentiation or apoptosis of HL-60
cells on the basis of the stereochemistry of both hydroxy groups at positions 1 and 3 of the A-ring. To further elucidate
the possible roles of both the hydroxy groups in regulating cell differentiation and apoptosis, we have synthesized all pos-
sible diastereomers of the A-ring of 1¢,25(0OH),D; and examined their molecular mechanism of differentiation and
apoptosis-inducing actions of HL-60 cells in vitro. This study shows that differentiation and apoptosis of HL-60 cells are
strictly controlled by the stereochemistry of both hydroxy groups at positions 1 and 3 of the A-ring of 1,25 (OH),D3,
and the proteins responsible for the regulation of cell cycle and mitochondrial membrane potential are the major targets
of 10,25 (OH) ,D; analogs. These findings provide useful information not only for structure-function studies of 1,25
(OH) ,D; analogs but also for the development of therapeutic agents for the treatment of cancer.
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Fig. 2. Structure of Vitamin D Receptor and Model for Transcriptional Activation of 1¢,25 (OH),D; on the Target Gene Promoter
(A) Structure and functional domain of vitamin D receptor, (B) Crystal structure of vitamin D receptor, (C) Model for transcriptional activation of

10,25 (OH) ,D; on the target gene promoter.
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Fig. 3.

Chemical Structures and Apoptosis—Inducing Activity of 19-Nor-1¢,25 (OH) ,D; Analogs

(A) Chemical structures of 19-nor-1,25 (OH),D; analogs, (B) DNA fragmentation assay of apoptosis in HL—60 cells treated with 19-nor-1¢,25 (OH),D;
analogs (1078 M) for 5 days. The fragmentation of chromosomal DNA was assessed by electrophoresis on 2.0% agarose gels.
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Fig. 4. Chemical Structures and Apoptosis—Inducing Activity of 2-Methyl-1c,25 (OH) ,D; Analogs
(A) Chemical structures of 2-methyl-1¢,25(OH),D; analogs, (B) DNA fragmentation assay of apoptosis in HL-60 cells treated with 2-methyl—-
1,25 (OH),D; analogs (10~8 M) for 5 days. The fragmentation of chromosomal DNA was assessed by electrophoresis on 2.0% agarose gels.
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Fig. 5. Chemical Structures and Differentiation and Apoptosis—Inducing Activity of 1¢,25 (OH),D; Diastereomers
(A) Chemical structures of 1¢;,25 (OH) ,D; diastereomers, (B) Cell surface CD11b antigen—positive cell number in culture of HL-60 cells treated with vehicle or
10,25 (OH) ,D; diastereomers, (C) Apoptotic cell number in culture of HL-60 cells treated with vehicle or 1¢,25 (OH),D; diastereomers.
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Fig. 6. Molecular Mechanism of Differentiation and Apoptosis—Inducing Actions of 1,25 (OH),D; Analogs in HL-60 Cells
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= ZFBERPODT NN EED 5N, HMLHE
EERZ2RTRESRETIRMELEZZENS, 20
TERNIHEICY SO R RREIR TH 2 DTz <,
12,25 (OH) ,D; A K> TWAIER Th % v gt
bEALND. DED, MEET R b= ZANHK

THEMBPLTHO, 10,25 (0H),D; D HL-60
N9 2 s baAEERAMNIER IR TH 2720
SHEHEERZ T 2 KBREGETIE T R b= X
FHUERNTRITITBHEINREERD, InE
TOMRTIIRATERN > TZONS LN,
12D WE 3 KB EDREEATR SN T R
b= ZDFHEEFIZDOVTIE, Ba2 7731 —
BT (Bl Baxe i) ORIEDZE L, I b
a2 RY TEEMDIKT, Caspase-9, 3 DiEMALZE
MLTWBZENHENER ., TORKKIC
VDR 2359 5 D& 7D, VDR 25 L7ani
G, EOXIIUT T REEHEEMEZ T L TS D)
KOWTIREBIREATEIAHATH D, 58S 5ITHIT
THLENDHDEEZTND,

8. BHYIC

ZH 5L, VDRAGE#MT DU REED S
5, fiD TEHBESHEEH Th S 1473 fIKEEED
SEARECE DY, MARMBO ML ET R b — X & 78
HIHTZ 2R EEF -7 ThH2 2O TR
L, TOER#ETFO—mZEHRSNIT DI LIk
L7

VDR ICK D EBESBHIND YT > MG S
MLDNARELEDS, DAMIDOMEET R b= XD
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HEHEICBILRMBEMLTH > T LI,
VDR & U7 > R & MAEIZHEERITETT 2 &
ROBEFEMZRT EEDHIT, AMmEHAICBIT 2
TR AE R E R F DRREATIC, VT > RAE SISO
BN AN AR TH D EENA L EEAD.
AL D BEEZ I L b 2 55T 5 (Al z
Wo UNDEEMIICEAD), TR AZH
B (WAMBZBERSED) EWSEME W
THNHNABREICBNTIIMD THENRIEMTH 2
ZEms, GRIE, FEFRSNRHLLFERZEICL
T, 1EADEECHBOERGBICEN =2 A - BB TR
BIREE L2 EY I > DFERDSAIRTES D
DEMFELTWD, £k, x OREZERAENE
ZHITHEY I DHERICIDBEHTEZLHN
KB ZEENARERAS.

HEE AUTREH T ER AR AL AR R I
BWTHbLNEZBOTHD, &in, HBYREE
g, HEERR D X U R R R AR
FER MBERERLEITONSEHHEL LIF X
T.ORRRFEICH L, @R EHEZBD XU
WREORIEITRB N LXK, £z, AW5EZE
HEHET B ITH 2D, RLOMG I EHRRHYE %
B2 0 R U KRB AT IR S =R > 7 — 58
At REE—EA, HRRFREREE g
Jofk, WAL RFE TR B = k5,
RIRRZEEEER R Mg, hit SRk
o ARSPREAEICHEHABL Y. ad, AR
SCERRHEMTEBI R DB O T ITThNI B D TH
LT EERUEMNLL T,
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