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(HE] TAARMSRUETTEEHIRHLX, BRI —EEHRE M RBTHRRR,
B3 i 3h B A B Y MR R PR AL FE TR B AL 16 YT . R B4R 40 B R (APL) ERLF 4+
HiFERH —2RREFRATRABITRIIHE - ALKHE. RN SAREERRE
B t(15;17), R APL I ATRA W AW, ROMEMAEEMET Q5,178
DTFEYE, EACELEPRZE EFRARAE 15 SRk EH— & PML R4EME. D)
BEBFR B R PML-RARA 5 9 ARE FH AR RARA, X—HIRRENEBEGENERERBT
—Fhér 3t PML-RARA B4 3744y 13 35 %88 /PCR 247, Bk, BIIXKRIAT —mFmERA
BALtQL:17), Z B0 RARA 5 11923 E— P HHZ B EGRHILRFHREL (PLZE)MER
A4 #ME . PLZF HE—INESH ITMEHENED, THRE—IHFETF. £ tA51DMcQLIDFH
B P, RARA RIFEFHFELER RARAZE APL KFFETEFEEER, MARKLA
B, #{1B R PLZF-RARA 1 PML-RARA —#, % B4 % RARA RE“BHRAER. £XEQ
MAAPL HERATEA tQLIDERH . BRME (15178 APL B¥E3T ATRA HH RIFITH,
QLI EEN RV RE, BRFTEEE APL 98— H I K%ESE. % PML-RARA f
PLZF-RARA MBI R LM F B THM ATRA #5 APL @M LRV,

B L A% B 40 B R o (LR B — N AW 2 0 FEWE R ER RS, X2
— A KRBIRFE I IEITH LR . o S0 6 A M R A B, “RURS IR B
it TAEE ZERBRUKRP ER . IMTERHTLEHRGTE T BOTHRGARE
TR T 2 £ B AR A 4 2 o 0 40 R B AR 1.
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RV T R AR R M GEER R, ARAFEE — AR TR
P, BB FE SR REMERE S TR RERIMIIEN . FRA TSRS
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man &1 —B AW B4R 4Bk HL-60 F8-4T TSNP IE LA E A WATED —4%
ARABRUBCUTHFRERR RiESEONE MLRHARS R XBR—EENF Y. 1983
—1984 4[], ESMEE Y 2 A4 HBRG T B 40h B MRS, (H 24 B3 F F B B (L2 R R
13 Xy 4 R , IRt R TE AR By T RO REE A, 20 T i IRIBYT I R

1986 4, FE _ERKEMEREERM LB MR ER T EERXBREI T E
Eir EERER 2R REFRGE 13 R4 HF R A 4 7 M8 1677 S R 4064018 B 1%
KEBTHRRD, ELERKESBRY 1200 BEED  BHLRAETFBRWELBREE
)85y, HOWTHREEHWEREEE THU L, X—RRREAERHNBRHS 3 1991
FE2ELEFRIBTHIBIMEAS IR, Yt e EEREFRIFTHENREALRFEEE
ik 500 &4,

KEXEWX—BE, —FEFRANERBERIRN, ERXBESET 1987 EFFEE
B I 3% AUV T4 ¢ Blood YW 12 30, JLE YT, BJ5 A T 1988 £ 8 AAREIA XK. MA,
B OB TR B 2 A G AR GRS (MDD (RN A T AE M0 e ) (2 R b
FRERIFRIEREFRKROANBRRCHGNE, FERF L3R TERRMAZXE, EE
ERX - K5 ERMBEI TN Degos HEEM 1988 FEHHBFEATHERREN IR E
FBRIGYT R 4RI 4 i B WG, 25 R 5 P E %38 iRl 5T 2 48R . 3 E 4149 Memorial Sloan-Katter-
ing JAAE i) Warrell %, I\ 1989 FRFF R T R LI HF5T.

4k R IGYT e 4lrhr B LG R A5 BT , (38 988 P 44t PRt 5% 1) 1 RS DA BB 7 1) S B B L AP
R — IRV 20, JTRE T MORIEYT M 2 FR 2, 3X 7 LUBR 4 4 B BRI - 4k 40 i 4y
AR — i Br iy R,

RE, F-MBRWRFELAATFE REENARFEHEFRAS RO A LRSS L
Ha-Folel. B3 REREER, A AER, FEMEFESITET BRSH KR 6 H %
FSEEBHIIETT .

HNME  ERREHXANARE  BEESHENETRESEAS S  REHEANRE,
B EBAZERT A EAE Z5EER. 1987 £ %, 2B 8 Chambon 336 % f1 2 H ) Evans
LR EMHBRIAT ZFARE R4 F R, 3Rl o8 Y Rk BFRKRE EE MRS, 4 H
BR 32 1& a(retinoic acid receptor a, ML FH#F RARA)EF A EEMWERE, FHHE, RARA &
HEALREEWENE 17 S RAERKEN 2 X 1 #7921,

THAER, FE 70 FRAMREERRLAA LN HIRARFE iR RaE
RHECRES 15 5 17 SREKZEWZEGN t(15;17), BT HUMLER, 155017 &
REEHMSBREYERET X, XHGMFETASEEMREILFERE BRAEFET -
E#FME WAFEETFHMERNH MR,

k4% RARA BEEEALTF 17 SR 17921, TR I N2 (15:17) R kiia A,
AMZEIEE], A SEFRZE « WEE G FREEG VTR ERE? MRERENE, &
ETFREMBUE? RERNMREREEREWH T

1990 F 3% H 2 FIWAE B & 2 1) Solomon /N, B K F Y Pellici /A EEMHE LHHR
FT# de The ! Dejean /N4 . £ E MD Aderson #4E #F /L # Chang /N, JLE 5 R AR 2B,
SHRESRARE IS RARA BREHELFRYE MACSEEXMRATHREERERE2 SR
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Bk GAL t(15;17).

BEREAFEMAREE@E 2 EWERDER 11517 ERERERAEKE 15
SRkl — M EEESRE 17 SRE/AH RARA RERS, EEBRESENR. E¥HABRARE
EXHREEN. 15 SRAaKMXMNER, FHAE AL BRSNS Myl-1 (BHR 414 B 0RF
EHE-D, hAMALN APLGE SRS ARA IWRER) , A 1991 FFH 1K, Efs L5 —@
44 4 PML (Promyelocytic Leukemia f485)EH .,

HTHR t(15;17)F RARA ZEEHWHRE, RINAS T REN T ERE TXMEEN
LERF . XNMEEE 8 MEEFFEET BB mRNA FEIFF) . FINBF 2.3 ZAA—K
MHETFCREETHE mRNA FREFE . KER 1 7 7 FAEE, 5 17 M FHEQ7kDb),
BOBTHH T — R34 TR EREEZFEN WX, £ 25 flHE ARG HARE
MR ay 23 i EEEH, TEXMEHOMELFLASMBEERNNE T 2 H.

BHERNAR, EFRZEAEHRUUTHEREE  FRBRMEER D, i, X&
ZEETEEHERMY, BOANRE M ERAMHECEEEHAITEBPRETR, BTN
ANBRZBBREHTERE X EZENERAENE =S HRERSEF SHRESSHINE
XK, b F 3R ERME RN H HA AL XA S DNA 8B “GFE” (zinc finger) FH
MR, MTEEERSHFRYIBXE. SRZEAR, AREZEESHRESSE, A
EEE B RTHEEATEER, M ERAMBRRT . EHRZHEEFEN EHHZE
IRBNE T, BR 4 BB M T4 (retinoic acid response element, RARE), Tij 5% % #E & H
FE A X PR RN R R AME A (trans-acting) ., RARA FHMESE ST CRER) &
FREEBHRAER, MTEEERYRAERETERNKBTHEN.

FHYE, EaREARgRE LKPrMe RARA ZEH , H5MRE6HWRRTNE
DNA &R R HRE, HEEERAKBEMEMR BT IEXBRRERY, —HoH
IR 15 5k sy PML EEIRFFTRA BB PML-RARA BEEE . £HLBED . E
7% RARA-PML @& EHE . X PML #[E DNA FHN &, ZEFREHEA K, R
ARER— AN EEETF. B de The /NMASHEDR ,PML & H2#M& (nuclear body) #145H
EAZ—. ZE2TUER  RAEAATENSHWERHEBEFRZASE RARE HHEAE
AERERY, WA ZANBER Y, ATTITELAREDIN EE BT, #E LMK
WA, N E RS RSR A IR R REREPREEEMNER.

SR ENE S EKEEEHAER,RITT 1992 F95%R T PML 2EFM7E. X—K
HELR KR E PML EREHWRENHR, BRFEES TR —#.42/3 BF
15 BREEANFBESUTEERMABT 3 UTEE, W4 1/3 B& PML EFH&H BT L4
FHBTF 6 HTI. XEE,EARNBERER PML EH 6 M BF5 RARASNBF 3 H
A RMNFRZIEHMEER R PML £E 3 MMBF5 RARASMB T 3 A GERES
ERWFHHEGER. B85, RNVERSHERN PCROX—HAN ABlMaREERZR™Y
RO R, B L mRNA BN, 32 F 5 %8 & W cDNA, R /5 B 47 PCR kb1 (R %k RT/
PCR), FJ HL3A1ERH PML-RARA B & E N LS HFA Y K AR ER K PML-RARA &
R, N\TTRBAM ARG ZE, BL, LR FREBEENRERERAARKENL? B
ERIM —ABENBE IR RS FERERRRR, REARSER M B HERES
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EZTRA, BVEBEREK MERXRES.

PML-RARA @& EF &I, K h AR A IFRE T —MERMSFIRC. AR
NHE, AREXHESEEE, AR R4 FRIGITHEEUE B 5573, T A 1@
SEE, PEREHARESELRLT RN, FEFRARRERNY. ENEEMNE,
F3R RT/PCR 5:4# | PML-RARA ®i4 mRNA, B &5 2RS¥ . B — PML-RARA FH
P40 M B RNA ST 10,000—100,000 M IEH 41 M1 RNA S EFITRR, EEEMIEE A M
W75 4 B A AR %, R, R AT LA IR O R4 S BB TERR IR B S 3 — 180T . BuER
I — 4 B4R 3 LR R R 5 B PR ROR AR HEAT TR, R BLE A & R4 FT U8 I R &
fBJ5, 80% M E M RT/PCR &R 0B, M RAERRERET BKRBRHER, ME
BT RE G, B XE¥EEM RT/PCR Mu[HH, FRMAHBER. #m, RMXaM
T—HATEREIERERE KT 2 )RR a0 R RE, KO EEK PML-RARA
ERtgR AP REREL1-6 PASHABKE L, FHit, PML-RARA 1 i 5 B4k
FRARBET AEHER, RAEENERNE.

PML-RARA @& EFHM A, WRHE T N EEMERTE: BSEETRERFER
i PML, b A SEFE P EF A= U0 RARA,, HPB— N AIREE NV EE? —MEXRERBRAOIS &
BRESYEERMNAMRS FEDERFRPLAT - MHHOREB. RITE 1990 9, 5L
BERE PO EBRA B EREIE, R T — B2 4 BT M RAER 0 R E SR B L B
&, B A M40 S B A AL B0k 3 % 4 RARE , (H A t(15:17) , T EE — il
BAERMB AL t(11;17) , 5 FAEMZEHRIEH, %6+ RARA BHE AL T EH, i PML #EH
SEHWHILRE, WRHERTHESRE T 11 ShEkN - HEFRETRE . BEd5XE
LT 2 1 B2 b U R E 18 E Waxman 3B Zelent - &1, RIIN A S FEY
PR — B AR—E PCR,BRTER T —BFHH cDNA, H# RARA 5—4 DNA
WEEDRIRAMIRFRERE . NAX—BIFEN R S EE L BREMEZR R
301 Bf Berger L4 4E, 7T REKFEMFBEHR, RAXEINTEMT 11 SHREMEKK
B2 X 3#(11q23), EFSRINBAMENREEN IO 8. BERINXZE T ZH
ERWLTFRER, EEBRIFFIHREARB - IMTREAEXNEAR . BHhESF I
“GrigraE M BTRER—MAREEER R AN DNA G EEH. RITKZEEMEN PLZF
(Promyelocytic Leukemia Zinc Finger, B4k AR EHEEAERFE . ZEHF 5 RARAMEH
%R, B, PLZF- RARA fil RARA-PLZF WfR 4R E. ERINBWHOREZE B W
FHEE QL1 .. #AR —EWI R E, 2 ER2REAMAPRIATH . FEXLHE,
AFQLIDMESR HIMKREE N TF2RAEFREFIET RN, {RVRE, XEER
FHIEL T RMNBRE, HER T RXE-NEE,ELAN Q51D FA5EREM (115
D208, FE—DIEE A, B RARA 952 & . Xt RARA EF MR ¥ X F B4R H IR K
RRAEE-MREENEE, R, XHHFSUHEE FER LY RAEFRAITER
REFEIEIT RN, RRmEeERNERTHERCEIRESEETRES TRES LW
H1. BREIFTEOHRALFBELERBRAS A, HRIELFHFE N AR K, ENZEH
HOECHIF 5, K X B 20 1D W 44 FR R 7 80P o TR .

JE4E3K ,Chambon #l Evans 310 = N AH4k K B, FE4I A 9 RARA B 55— M A HH
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HHFBRZERXRUR -BEMWERNFEN. RARA-RXR BZENEHNERX, BAEES
RARE & #MERERN. RXR 2— 1 RK, FEE MY =ZARKA. WEET,PML-
RARA #1 PLZF-RARA 3} FEF £ K RARA f1 RXR IEEF M RERMNEEEER
%+ &5 ERR MR B % BT 69 Chomienne 18+ 4 & 15, ¥ W ¥ & PML-RARA #l PLZF-
RARA 5Hf 4 & RARA #1 RXRA —E2 %3 COS IR HE AN EMABER, LR EHA
PML-RARA f PLZF-RARA ¥jg8#5$i RAR-RXR R - REM LW EE. ERITVER
TR A REHERN THEERZESERS BERTRMEZ AT EHYR, MR EMNH,
SRR R BR S “ B 4% 127 (dominant negative) 2 RY , B %14 B BR 32 4 18 ¥ iy s R 70 L 40 i 19 44
FTRAREEENER AR REARTHEAEL R BEAEAMENRARS L. IFFER
TR .

ERAEFRFESHELARMS FEYEKERTHIHR, R EKFR AR ER.
—ABRENBHNER, MEEENTYURMSHETFRRME o £0 MRHARN 2R A%
FROSRRNPIRETARAE? R ABEARSMLABOHREGIER ER-RE—E
AT RN LB AR E F X A P BF B8 (B 3ER T 6E, B A B AT A 1k,
B T FL 4R 40 Ml (1 I , 38 I E B 3L 2 AU Ay B 10005 40 X 44 R R P A YR RO, , T AR IR B
EREGRMAKE IR, BT RS RARA, — M RKENERE BEZAEHRIL
HABRFPEETHFONMNE, ERESHFRE S Z W ZRZE, EHRTLHETF XK
B, S - E5EFR . FHIRLRAEFRESEATSYE REBHRY S
T T ik ik, ERMS AN R R B FEFRES LN O MR H LR
M —AEELR. AMOERR I 4a—oEdpgig mRm s, EREFREGE
LRRNLER EEEFHEFRNERER RAREREGRENRET FINEHESR,
WA T EHEMThEE, MERRET A ZELUININLH, g FRARAZL ARPH
CEERGELSRIIRERGASE, BEARAR TAFROER?

19934 10 A, ELWHBFT“HFREWABHELBR PN A ERFITS, XKE P,
®.E U RESERNERYATFEREHEFRANLOEOOFIRELSTTE
BRI TRMY SR, X5 4hn 40 M B I 89 & R AL DA B 4 B R %% B 4k 1 LS 4 R L 9
AR, PEHFZNBEFTEE EFER¥YRAEICH RN, ES0HBHAN BER
NERMESBBESN LB SIFERIRT ROR H IR BT RE L4 BARHIBEN X AU
T RBFBREERX —FBNGERTEHN, FEEENREFRIITEER W RAEETH
8, NIRILIT R 4E FERSB AR 2, LA R B R AL, DA TG /R T BB ot 0k PO SR 7R ALY 4 P L 3R
BEMKAEER, TERRERYEN R EEA BT H SEMAET R EEMPT RS
W, ~SHERERETELERY Alm, EFREENEARARNAHEHFEREEES
M SRS RIHEEFRESEAL RARA EHMERNE £ FRENTHWHESRE
L% 40 A 24T MR 2 X SR 7E 40 ML R BA B 12 . B 6B A0 a1 ML F 4R AR A S R 44k 0
AREFHERMSWSELANTEHTHE. AMIEGE—FHR.EFRSEF#ME RARA
HERWHESESRNMATHN? 2 RARA BTTHEEFREM 41 BRAXEEFBELES
- E T XER,, A RTRAT ZEMEZRRARREAL 1 EFRETSH 8 IR, i
FREIPAX RN BEEMLRBEREHFARTHIE? FRMMESRCIANIEZ
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STUDY ON THE MOLECULAR MECHANISM OF
THE DIFFERENTIATION OF ACUTE PROMYELOCYTIC LEUKEMIA
CELLS INDUCED WITH RETINOIC ACID
Chen Zhu Chen Saijuan

(Shanghai Institute of Hematology, Rui-Jin Hospital, Shanghai Second Medical University)
Abstract

Is the phenotype of malignant cells reversible? For a long time, scientists have been working
on a new approach of cancer treatment,the differentiation therapy, by triggering malignant cells’
maturation and programmed cell death. Acute promyelocytic leukemia (APL) has been the first
example of human cancer which can be effectively treated with a differentiation inducer——all-
trans retinoic acid (ATRA). APL is also characterized by the specific chromosomal translocation
t(15;17). In studying the mechanisms responsible for the response of APL cells to ATRA, we
and others have been able to characterize the molecular biology of t(15;17) which fuses the
retinoic acid receptor e (RARA) gene with a chromosome 15q locus, PML. Functional studies
demonstrate that PML- RARA behaves differently from the wild-type RARA. A direct clinical
application of this leukemia marker has been the development of the retrotranscriptase/PCR anal-
ysis of PML-RARA fusion transcripts which allows the rapid diagnosis of APL. Recently, we
have identified a new, variant translocation t(11;17) and showed that RARA is fused with a
new gene on chromosome 11q23. This gene named PLZF for promyelocytic leukemia zinc finger
encodes a protein containing 9 zinc-finger motifs and is probably a transcription factor. The fact
that RARA is the common target in both t(15;17) and t( 11; 17) suggests its crucial role in the
pathogenesis of APL. Using transient transfection systems in COS cells as well as in human
myeloid cell lines, we show that the PLZF-RARA, like PML-RARA, has a “dominant
negative” effect on the wild-type RARA. Recently, similar cases have also been found in Cau-
casian APL. It has been shown that although APL patients with t(15;17) have good response to
ATRA, those cases bearing t(11;17) respond poorly and could represent a special clinical syn-
drome within APL. A comparative study on PML-RARA and PLZF- RARA will certainly give

new insight for understanding the mechanism underlying the ATRA-induced cell differentiation.



