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EHI): T DNMT34 B:RAE 246 R 1L (Acute myeloid leukemia, AML)
EB 3 T IR 98 EL A RN SR I, I3 M DNMT3A4 08 98738 H 3 (1)1 R4 AE A9 A5 76 AML
TP TS OE, 53 BT 12 T A B 1 i R AR A 1 100

Jii: AHEL 101 BIRE AR I S B RE AN ML, FREL RNA ISRk
cDNA, FH& B 5% T4 48 DNMT3A4 FEN, HIKIIE =04 fa it 47 L%
W o SEHTA B AL K 2] DNA #H47 B40% fik, &l NPMI 1 FLT3-ITD
[ B PR R 1= R TR il i v B Nt 7SS Fe P P B B B RS 1 N R S
L Gtz iy, JEEAT S .

i UM 14 6] (13.9%) FABEE, HbMS 746 (50%), M1 3 4]
(21.4%), M3 16 (7.1%), FERAMLEIILE 1 5] (7.1%). RELAXZ AL
RAZ, WAATC LTAL RAR R TR, Fh i T FAER 882 AiMS IR, 7E M B &
BRI T KRB R . 33 HIIEHZA (Cytogenetically Normal,CN) HEH, &
"= DNMT3A 2R 10 B (30.3% ). KAEZEEFRAZ R HIE TR CD4.
CD7 EME RS ERIE . DNMT3A BERTRAES M5 WAL, F68 & NPM1 JE
RAFADE, (HEAME M A, M. CD7 RIALK, HXFHIK CR REAHY
M (p>0.05). fE 1 ¥ CEL BHZEHEI TIRITERBKRAHEE, 55k 1 ] M5
BEZ 6 T2 (37 T RMWIT G RABTH K

ZEi: (DXHT R B (A M7 B %, DNMT3A4 3K 28351 1508 13.9%, e+
FENFES . (QDNMT34 BRI 57 M5 15 33.3%, 5B#H WER & NPMI
TARAADE, SR RHISETL WIs A d. R BRI FLT3-ITD
RAF K7 T, NS TR R 2K . (M3 B % o DNMT3A4 3K 5875 /b
W (OATT AT REATHE R RARV 2, RAZRESAE AM/NIR % (Minimal residual
disease, MRD) il i 455 1 — 245118

KEEE: DNMT34 BN SVERER LR, FED AR






Abstract

Objective: To detect the frequency and forms of DNMT3A4 gene mutations in
patients with acute myeloid leukemia(AML),and to investigate the relationship
between DNMT3A mutations and clinical feature of AML.Monitoring mutations in
two cases during the clinical course.

Methods: DNA and RNA was Extracted from bone marrow or peripheral blood
samples.PCR followed by reverse transcriptase was used to amplify the cDNA.To test
the presence of DNMT3A mutations by direct sequencing.A double RT-PCR followed
by capillary electrophoresis to analyze NPM1 and FLT3-ITD alterations.Other risk
factors were detected,such as initial WBC counts,immunophenotype of leukemia cells
and karyotype.

Results: A total of 14 of 101 patients (13.9%) had mutations in
DNMT3A.Among them,7(50%) patients with M5,3(21.4%) patients with M1,1 patient
with M3,1 patient with Chronic eosinophilic leukemia(CEL).We identified missense
mutation,nonsense and 30bp deletion encompassing DNMT3A4.The most common of
them was predicted to affect 882Arg(in 4 patients).Double mutations were detected in
two cases.10 of 33(43.5%) CN-AML patients carry DNMT3A4 mutation. There was no
significant difference in initial WBC counts,ganderkaryotepe,phenotype,CR
rate. However, DNMT3A mutations occurred more frequently in older (age>50y,p<0.05)
patients,and were closely associated with NPM 1 mutation(p<0.05).Lymphoid antigen
expressed in some patients bear the mutation.We detected DNMT3A4 mutation in a
CEL patient before development of frank leukemia.Mutation disspeared in a M5
patient after chemotherapy.

Conclusion: (1) DNMT34 mutations are highly recurrent in AML
patients,especially in M5 subtype,and are independently associated with a poor
outcome.However,ethnic differences exsit in the mutation rate. (2)The mutations are
closely associated with M5 subtype,NPMI mutations and older age,but inversely
associated with WBC,immunophenotype,karyotype,F'LT3-ITD and CR rate. DNMT3A

II



gene mutation is an independent prognostic factor. (3)The mutation is hardly seen in
M3 subtype,and the prognostic significance in M3 subtye is yet to be discussed.
Mutations not in the functional domains won’t affect the prognosis. (4)Mutations
disappeared after chemotherapy,and it remains to be further discussed as a MRD

marker.
Keywords. DNMT3A4; AML; Gene mutations
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1.1 BIRBFAE

A LR 2 LR R 30 P e v 1) — o, | T LB R RO 3R By TR B2
BN AT X P50 AT 2002 4F A RA 72, S SR e 3k
FRTEI8114E, Peter Cullen! R IL T — 151l LA HE A (R AT RITAL 11 €6 B RSAIE
[ N . 18254F, Alfred Velpeau™ JE—BHiid T AUMLBAHSSRER, WIREAK . K #k
MESS5E, A7 I SR BRI 1, IR ISR S TR R G0
I, Alfred Donné &5 FH 2 OBt FE i K Je K o 184445, Al ik 25
2% 1) —{51] {5 1 95 N F) P 4 P A B 1, It P s 0 T AR AR . 18454E,
John Bennett!™ *WI 5 5 (AN R AR, I X FEP0 i 4 A “leucocythemia”,
[A14E, Rudolf Virchow "2 H T 53 [ 41 i % 5 SUr st b 1 idk, IF11847
FRZ PN i % N “leukdmie”. 18464F, Henry Fuller' 55— —15 (1 ML )
T3 NSt T A A I 4 2 % o xR R BRI AR T L R AL 12
W AN YE T A I P B e T B A

19765, VA, S Ko mgnie ey L i E4H (FAB) MRIE6E T H
1555 40 M T & % RF AR &ofb % g 0 45 SRR T [ ML i 1) FAB
(French-American-British) 7} 475, JF@E. T G — WAL 0 BbrE, BHAML
- AMO-M7IE8AN Y . 19864F, {EFAB AL AS -, MICHMEL XIRH T
A% (morphology,M). &% (immunology,) M4HMIi# L2~ (cytogenetic,C)
Sy B077 5, WIARAE R HIFAB A 28 i A A 2 G 0 1 15 200 8 2 L S5
T 0 3 AR B S 7 A L e A AR R e W B i S AR B, g — 2D 4%
EEMIT TR, FERRBATIE LT AR IR S K . Ik, BEE ST
AW (molecular biology, M) R &, X+ A I I 7T EN T 2K 2 TH - 2001
3 HE B UWATN TG M Rk L MR I WHO 23 283k, 1% KOENH T



MICMMEELE, J33R A A0 2 7 TR WA IR B B 97038
SY LB

1.2 AMLISFABR I R

Y (USRS KR & i
M1 SUERLAH I B A AR 7 A 2
M2 2RI R I o A A B
M3 SRR A
M4 SRR AR A AR T L
M5 Sk EAZ 40 L

Y CREANS IR

M7 Mk EAZ AR I

1.3 BMERRESE

1.3.1 ARERRBEFEELTRE

fRfEd: t(15;17)(q22;922)~ t( 8;21) ( q22; g22)« Inv( 16) /del( 16q). =il —
R, t(7;10) (q34; q24).

HfEH: +8. -Y . +6. del( 12P). IEH &AL,

EfGH: -7, -5, inv(3) (q21q26) / t(3; 3) (q21;q26) , B A% A, W _f5ik(<
465 YL K), t(4; 11) (q21; q23)~ t(4; 11) (q21; q23) (q34; ql 1) ¥ f14qll. 7q34-
36M7pl5. W f8q24.

1.3.2 =S RAHERS LR R TG

CD34. HLA-DR. CD34XHLA-DRILtF#IA. CD117. CD56. CD7. CDI3.
CD33. CDI0%Hi)im ik, IR THEAR, XHEIT RN IR .

W4, o7 CEMN A IR IS bR T, IR T H I &
HUHI BRI SE, I RAS I L A6T7 J7 Geadedi Mo AT 1 M T 40 MU RS R AR 11 1R i 4K
oo B, AT RGNS .
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B BIURRER ST

P L7 2 R 3 I /4R 4 T 3 A Jo o o AN [ 9 B A A A B o R T
5 0 0 M 18 B T 5 1K — 2H S 5 MR 1 3 i R 48 M BT . HE Emmanuelle
Passegue!* ' f3H, i M40 E B fE s AW B REHE R4, JFAEZ
WML RE . FTE I MANi, IR, R, #Egnie. ik, B4R
AT B SOIRGN A IR T L R A T4

b 5 IR F R FAEVI I R R R, VR 2 BRI R %I 1T 48
e B 5 40 M 52 1) 43 AR SC I SE BR A AT S b ok, Lb I Hox 5K . GATAZK
" C/EBPE R PU M AMLIM™ Mafp") c-mpl") Noteh"* TAL-1/SCL™),
c-myc' Flk-2"". DNMT34"8% , & g #E by, 25845 /4040 A 5 35 i
BERIRAE AR, K T BOE— 5 R IAM 0 SZ BT SURERT B, BOK & SR RRT sy
BB, 251 R AR AR o TR T IX — S T A R DR R AR A3 s A 2 KR
R E R, B R AR fhA B o I SRR I T T AR R
B R IEAL 5 1 R e S BCBPE MR 1 R, BDEER P AR R AR AL, T
e DR B e B R R T

2.1 EERTERAMREEHHER

VF2 AU CIESE, FEDRRAR XS IR I R AE A AR A AR A, BRI R AR
AT AR 2 Wr L ) 0 AR S, 0 s 0y 40 W 3 00 T 1) B EE AR A
Renneville! M4 4 L35 6 R 5 408 T =28 1 540 Gk 3 58 1 JE IR R A%,
UWIFLT3+ ¢-KIT+ RAS\ JAK2%%; 2. PHAGHE R 0 R E K RAE, 4NAMLI. CEBPA.
W1+ RUNXIZE; 3. seWadifa AR T R R R4, wEp53. NPMI1%5. ik
R, WHHAIINERRA, WTET2. ASXLI. CBL. IDH. IKZFI1%™ ., %}
TCN-AMLE, WA GO REI/ENTES %, NPMIMFLT3ER 738 L5
m, HARBMIE R, —HEREZEW TR . DNMT3AZE R 58 ik o
RAEAMLAUHT K I B R R A, BAA AL TS & s

2.1.1 DNMT3ARFZEL
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DNMT3AE KA T G 4k2p23, DNAAK 109 615bp, JF UL AE(ORF)4
314bp, % FI%uA%X(CDS)2 739bp, HMAG912ANZIEIR . JT 4R AE [ L7 ST 35k )
FUBRH R LR G MR IR A E V)G . 20104, Yamashita™ 45 ¥ R IE
74 B s B, G36] (4.1%) KAE T DNMT3AFERRAR, BN 1882
FRIRAL T, 125 S DNAH EAL K PRI 50%. BijE, Ley™@id il
I 7 AE AML 3 Th R BLDNMT3 A4 56 TR 2H 5848 (1 05 A R ik 22%, It H:
F P fE AR Y 0 SR W b 33.7% . AR A VELFR R URAE . o R Al Nk R
RARGE o FAPGRNL T DNMT3AHE K AR PG5 M. #A S RAR & 882 F & IR
B, HETRMFEAZEANHAR (R882H). FMMAR (R882C). HAMR
(R882P) AN %R (R882S). Yan V7t Stk A% 4 (1 ) (AML-MS) A
I H 2R 2 N20.5%, T SR A A I CAML-M4) H, 882/ #4 [1)
GRS HNIA 13.6%. Walter® 25 A IE M 150455619 4 T H 22 4 (MDS) i
RI2IDNMT3AFE N FRAZ A (8%), Abdel-Wahab!™ !t 7E 46451 J7 K 1 B 4T
YAk B R ORI T 3BZ B R AR I R . R P TR E R B DNMT3 A5 R 9848
FE (IR & AR 2 BT L B . [ P9 Qiao® V& N Bt X 88247 s HEAT (I 5% i »
FETTHIAMLEF AT 6 (11.9%) KA TRA, H5EFEHCEBPARE BA —E
RAH DG . AR I B 04 T] REFEBE M S R BTECD4. CD7#RIk. HULTT I,
DNMT3ALFENH TR AL AL T2, REEPE=AMRTFERE, RAEX
%N B RAE BLIR— BAE R PR BN L R SARNT f . #5882 A IR
frie RAZH T BEDNAREMNKE TR, Wit — 5 7 s it k4.

2.1.2 DMHTIAEERE S5 QMR LR

ST AML RS AL (AT 725 R v e B L7 P 3 ok R o AT — R 1Y
FEDIMEA A . Knudson® W HIfK « AT Ui 8, R & A4 7 2
PROCRERI I 35 1k “H4Ti” TR, Bl G k-1 5 A7 T Bemi & 5L A
[ I 5 HE A R R A B I e B RS 00 28] P o R O R 75 i O, i B i
BRI T 75 . H A MR CE FEE G AR A1, DR AR S IEE 2
AT, BERRAM S TAEDERFEP RWS s — " T A
M AIFHURN T« RT3 RUBHE IR IE DNA KIF41, HHK
AR BRI ThRE, SR n] B X R, X B SO 2 A I R
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