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cells, BMMNC ) 1 [ I3 [ AtgS il MAPLC3 B3k K IR B L, ik RAZ6E i i - R Al
B )V (reverse transcription—polymerase chain reaction RT—PCR) i 150 1 AL i 2 F 30 6] 1E 5 A
BMMNC ' Atg5 1l MAPLC3 mRNA 9 357K F 0 Kl 85 R AT G124 o0 b7 . 855 SxT 4L, &
P46 % (A 1175 (acute myelogenous leukemia , AML) 4% f& [ QH B Atg5 1 MAPLC3 mRNA 3 ik 7K F- 2 B
WA, 22 38 G2 8 L(P < 0.01) , MEE4l a4l & mfadl, 2 AtgS fl MAPLC3 mRNA #

IR KB A BEAIR 20 1) 7 7 B, 22 S 3 A e T2 i L (P 1< 0.01) 5 5 R AR Fb 2201 oAk B2 40 1 i,
J% (acute lymphoblastic leukemia , ALL) % f& [ JE 240 Atg5 1l MAPLC3 mRNA (9335 K F BB B 1w, 25 5
WA G2 L (P H<0.01), BE4l B E 1 AtgS fl MAPLC3 mRNA ik /K10 SR FhrfG4l, 2 54
FHYitFE X (P#<0.01) ;% B4 Al AL % BMMNC ' AtgS mRNA 7K 75 MAPLC3 # & W % 1E M
F(P#<0.01), &t HWERR AtgS fl MAPLC3 mRNA 78 AL ¥4 Fik , H R AK P L IEH X,
AML B35 1 B W HG L B I AR AT ALL 28 (¥ WS 1 T 0 04 v A A RS B P s 7 R S R 1
9o S M 2 W] B R R

[REIRM]  SPEFINE; F 0 AtgS FEP ; MAPLC3 56 [ 5 2€ ik i i s — 3R A B 4 S
doi:10.3969/j.issn.1674-7151.2014.03.006

Expression and clinical significance of autophagy associated gene Atg5 and MAPLC3 in bone marrow
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[Abstract] Objective To investigate the expression and clinical significance of autophagy associated
gene Atg5 and MAPLC3 in bone marrow mononuclear cells (BMMNC) in patients with acute leukemia (AL).
Methods Fluorescent quantitative reverse transcription—polymerase chain reaction (RT-PCR) was employed

to detect Atg5 and MAPLC3 mRNA expression levels in BMMNC of 150 cases AL patients and 30 cases of

healthy normals. The results were analyzed statistically. Results Compared with the control group, the Atg5
and MAPLC3 mRNA levels in all the risk groups of acute myelogenous leukemia (AML) were significantly re-
duced, and the differences all had statistical significance (Pall< 0.01). From the low-risk group , risk group to
the high-risk group, the Atg5 and MAPLC3 mRNA levels gradually decreased, and the differences between
each two groups all had statistical significance (Pall< 0.01); Compared with the control group, the AtgS and
MAPLC3 mRNA levels in all the risk groups of acute lymphoblastic leukemia (ALL) were significantly in-
creased , and the differences all had statistical significance (Pall<0.01). Atg5 and MAPLC3 mRNA levels in
patients with high—risk group was significantly lower than that of standard risk group, the differences all had
statistical significance (Pall< 0.01); The Atg5 mRNA levels was positively related to the MAPLC3 levels in
BMMNC of the control group and AL patients (Pall< 0.01). Conclusion The autophagy associated gene Atg5
and MAPLC3 are all expressed, and show positive correlation in AL patients. The autophagic activity in pa-
tients with AML is significantly reduced, while in patients with ALL is significantly increased. With increasing
risk of both types of leukemia autophagic activity show a significantly decreased trend.

[Key words] Acute leukemia; Autophagy; Atg5 gene; MAPLC3 gene; Reverse transcription—poly-
merase chain reaction
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PR 2 — R AIL I i R o8 4 B B, H T2
5 EE B b2 E Y I B I R R sl s R
S OC . AW DA N B BOBLZE SRS R A R
FRAE IR 4 M 1 FR B 10— RGN AE W2t FE L A Wkt
i JeE 240 it EL A P AR R SRR E R, B 5T
JUfIRE B A R B, Ml R o L R A 1) A
R PR TR A S A I IR 2 ) O R AT
D30 I 9 b 49 43 ERIL IR R 3 PR 1) T )
TR BB 259, o 7KK B va o7 B it
B B B G PR A SO 58 R R O e
Tl R S - B A BEEE RNV (reverse transcription —
polymerase chain reaction, RT-PCR) il 150 fi AL
B 30 B E W B EE R AN (bone marrow
mononuclear, BUMNC) 1 Atg5 I MAPLC3 mRNA
) 2RIKK, B AR — ARV A WA Atg5
MAPLC3 7E AL th i35 LA HIR R, LI AL 1
YT HUB 20 R AR S R T

1 AR5HE

1.1 IR %ERE Y4E 2011 4F 10 H-2013 4= 10 H
KFRBEFIZS K AL B 150 B, i Akxt R85
MItZ55 WHO 5 FAB 7 BUbRiEH AT I2 W 70 2 . H
H1 55 90 B, % 60 17, it 22~69 %, FIFE
(38.6£145) %, HH 2 M8 & H 195 (acute
myelogenous leukemia, AML) 3t 90 ], f1 45 M1 % 6
B, M2 #1 38 ] M4 %I 27 ] ,M5 & 10 $1] ,M6 £ 9
B 5 oMk kB 40 M 1 LS (acute lymphoblastic
leukema, ALL) 3t 60 71, 2 B-ALL 54 5] , T-ALL 6
1] W 30 5 [ B A B 1 E B REAR A AE Sy
XFRRAL 255 2011 AERUSA AML 27 4E e
A E S ALL 12 W 53677 & L5 AML &
HOrNARSEL 30 i), R AR 30 A AR 4L 30 fil,
M4 ALL S A fa 4 30 i A fz 4 30 41,

1.2 ik

121 Al & SRESZIHE 4 ml B &5 56 A
JFEPUEERE b, e 1:4 59 Fe 0 AR &5 136 1Y
RPMI1640 £5 550, IR A) o 78 B0 him A S &k 2
AL B S, FH A R B RE AR RV 2R % T
BwoE b, HEARE AN, DI LR 1S
c¢m,2000 r/min 2.0 15 min, FH &40 1045 46 3] 8]
P R B BRL A A A LB o — B0 A 5 £
DL EAREUY RPMI1640, DL B 0242 15 em, 1500 1t/
min B0 15 min, PERIMMIR, KRB LEFR I
T, BURJZ 4 A EP 4 HF A B O L, LB
£ 15 em, 3000 r/min &0 5 min, PR LI, $RE

41 B L RNA
1.2.2 RT-PCR #: il BMMNC ' Atg5 #1 MAPLC3
mRNA kK Fiz B 5] 6 0 A U I 43 14 13k B
A M cDNA % H . A5 LSl ¥ oh 5 -
GGCCATCAATCGGAAACTCAT-3"; FiiF5| 9K 5—
CAGC-CACAGGACGAAACAGC-3"; ¥ Har=4K &
4 123 bp, MAPLC3: i 51 ¥ h 5 -GAA -
GATGTCCGACTTATTCGAGAG-3"; Fii#E5|¥k 5
ACTCTCATACACCTCTGAGATTGG-3"; ¥ 1 7= ¥ £
J& 4 352 bp, NS & GAPDH: LiiF5I ¥R 5 -
TCGGAGGTCAACGGAT-TTGGTGTA-3"; FiiF51 4
M 5°-TGGCATGGACTGTGGTCATGAGTC-3"; "4
PPN 525 bp, §HG SR AF R .94 CHUAEPE S
min, RJ5 94 CZETE 405,55 CCiB K 40 s,72 CHEfH
40 s, 3631 29 MR, )5 72 CCHEAH 10 min ,PCR ¥
B YIAE 19% B N WEE e v Lk, R FH B e AR A
WL HEAH 45 S LA 45715 5 GAPDH Ye % i L
EAE A BE P 257 I AE X R 80
1.3 Sile#ab ¥ SR SPSS 17.0 Geil 43 Hr sk {4 it
TPEUE AT, TR ORI xes oo, Z AL AT VR
() HE 5 R F O 2243 M7, AL H 3 BMMNC 1 AtgS 5
MAPLC3 mRNA 5 35 19 AH 3¢ P 23 8 R T Spearman
AT, LA P<0.05 H2ZERAH G #E X,
2 H£R
2.1 AML 45 41 f Xt BB 40 AtgS 1 MAPLC3 mRNA
FORAKF B HeE S XTI A L, AML 45 5 K B 41
%) AtgS Al MAPLC3 mRNA 23K 7K 35 0 & f A%, B
ZSWAH G E L (P #<0.01), MEEA T fE
HEFGH , H AtgS fl MAPLC3 mRNA ik /K%
A REAG, AL TR PR P LA 22 S5 3 A e 2 i L (P H)<
0.01), W5 1,

£ 1 AML &4l Fxt 4] Atg5 MAPLC3 mRNA

B IR K 9 A (s )
21 51 % Atg5 MAPLC3
X 1 2 30 0.664+0.058 0.16620.056
i fa 4l 30 0.526+0.034* 0.145+0.042*
Lab| 30 0.42120.048*2 0.1260.038**
a4l 30 0.32520.051%24 0.10820.034%4
F{d - 12.358 16.127
Pla - <0.01 <0.01

ST A, P< 0013 SR fE 4L L, P< 0.0 A 5 a4l
H s, P< 0.01
2.2 ALL £ 2H Fnx} B 2 Atg5 1 MAPLC3 mRNA P
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RO A 50 BR AT H A, ALL 45 16 16 B 41 1Y)
Atg5 Fl MAPLC3 mRNA ik /K- 0] W3 i, 22 5%
R G EE X (PYI<0.01), mfGUL B HE 1 ArgS A
MAPLC3 mRNA KbV AL TARfadl, 2571

B FE L (PY<0.01), L% 2,
F2 ALL S AT IR Atg5 \MAPLC3 mRNA ik K1)

HOAE (xs )
215 1515 Atg5 MAPLC3
popiil 30 0.664+0.058 0.166+0.056
Frfadl 30 4.312+0.076* 1.545+0.064*
= a2l 30 0.785+0.042*4 0.199+0.045*4
F{g - 21.345 18.224
P1E - <0.01 <0.01

SR e, P< 0.01 ;A5 kRl g, P< 0.01,

2.3 AL &7 BMMNC ' Atg5 5 MAPLC3 mRNA
FIKIKF R A G HE X IR 4] BMMNC ' Atg5 5
MAPLC3 mRNA Fik7KF 5 W3 EAHX (r= 0.923,
P< 0.01),AML 41 BMMNC ' Atg5 5 MAPLC3
mRNA FKIk/KF2 B EAMAHE (r=0.886,P<0.01),
ALL 241 BMMNC "' Atg5 5 MAPLC3 mRNA # ik 7K
-5 i 2 IE A G (r= 0.835,P< 0.01)
3 it

F SRR A5 2 —Fh 2 5 B EARIE B 4 5
PEIER , ELA VR F R TR SR ) e A A 2
Fi AW 24 . 76 A WEARTE Bt B2 b ArgS 7T 5
Atgl2 TE I AtgS-Atgl2 Z ZHEE RS, REH
Atgl6 JE I Atgl2—AtgS-Atgle6 ZRE AR, W55
SMEZS G, AR HE B WA RS R 0 A R KT R AR
B WA R R MAPLC3 & — e 7 T 1 Wi
PRI 5 I RE Avg8 S5 IR [R) VR 1) 1) Wk R e S5 1 s 7
Y i BN A A G REE N S 5 2 ES
TNy ARG A0 LC3- T A BEEN T B
W s EIEA TS, HOKFR SRS B v o 2
TEAH DG, — e R b AT 0 S WA i e YRR b
Ah,LC3-T1 Fe A p62 th 2 i i N 15 515 5 1 — 4~ 3%
AU, R B R AR T DIAE 40 B v R AR
HEB—AD R EY ™, B WS 22 46 a] A
JisE A AR T L A AR R B IR T S 2 A 2
S AR S 5 T MR R AR JTIRE
S OIESY IR LC3 A M R A 21 i B 1 3R 8 R ]
WA T 55 Ry B L8, I 55 g 35 o7 g L
SR UVRE O S 2RI 5 T ST AR S, JLEE ALL 4b
JE 176 A% 20 i H A 0 3L ] Beelin—1 B9 £ IR MK T 1E
NS AT A0, ISR E TR A5 R R

Wi AL B # BMMNC H F W AH 3¢ JE [ MAPLC3
mRNA W3Rk B8 JCHE MR B k& Al BE
5 AL W EA KRR FILM G, g% i
SYHL B AR DN A WETE S W] PR S AL & BMMNC
FHESE A SR BRI &M EXMER AL &
B RS20 A W EE BB SR O R R T
G, SBH A M BH MR D A SO SR A R R
XF B AR LG, AML 45 fi B B2 20 Y AtgS il MAPLC3
mRNA IRk B R BEAIG, 3B AML &2 19 3 1
T PE ] AT 1R AHE A SCHIFFE 45 R 0E s, AML
BE WG/ MEEH had 2 e
41, H Atg5 F1 MAPLC3 mRNA %35 /K V8 4 F A,
FWIBE & &5 B2 G0N I 3 I, AML 835 19 1 ek 1)
Atg5 Fl MAPLC3 mRNA £ iAK V2 W8 TR,
FEn AR AtgS Il MAPLC3 357K F 5 AML
B e B B VDA DG | L3RR KO AR G
Mo, L, K AtgS il MAPLC3 mRNA 3 ik 7K
A B TP AML S8 F 19 fa i B2 RS UG . 43¢
WFoEaE R Bon, SXTIALA L ALL 4 & B B2 41 1)
Atg5 Fl MAPLC3 mRNA 2 157K -2 ] 8 3 i, W
ALL [BE W ARG R aRE . A SCHER 4 RE
/NLALL a4 F 1Y AtgS fl MAPLC3 mRNA %3k
KV B SRAR T fE 20, 3 W B A 1 6 82 28031 8 185
ALL &1 A WL A AtgS Il MAPLC3 mRNA %k
KO W R B, ROk A R AgS M
MAPLC3 Rk K P — & B EE 1Al et ALL 1) fé
o i R I, S R AR BRI, JH A R B v PR A
I Atg5 Fil MAPLC3 mRNA % 35 /K 4 B) T 3¥F 4
ALL BE MG, AR TIRIT I R n ks ws
FIWr, ARSI LE R E Bon, XA AL B
BMMNC H' Atg5 mRNA ik /KF 5 MAPLC3 ¥ &
35 IE A6, B BMMNC ' Atg5 mRNA ik K-
5 MAPLC3 #UIAR G, vl g3k ) 2 5 B WK TR WLy
25 LT IR  AML J8 35 1 1 e s MR B S R A T
ALL F5 A WG TE I I 8 00 s | Bt f B A 380
PRSI I WG P 34 S B B R A PR
AN 200 M 280 s ) D e B AN TR] ROt A
A W JE R AtgS i MAPLC3 A9 32 15 /K 47 B T 3T
Aili 1 WA E A [5] Je 95 00 i) — e 140 A ] ¢ e B B i
PR, ki AA R TR YT I SR IR
4 SE30H
| kA, B4R 4% T 0w o ob g A B e
2010,26.401-404.
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