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nucleostemin FERRER THEX LAWEEEIRERRE R 4ib: Nucleostemin 76 2t A MR 4T
FEIk , AR RIT RO B B B e kL B TR AT

[xgiA] BRan; 2N . ZT4aREF; AR

[HESZS] R733.71 [ XERERIRED] A

Correlation between the expression level of nucleostemin gene in marrow
cells of the patients with acute leukemia and its clinical types, therapy

efficacy
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[ABSTRACT] AIM: To investigate nucleostemin gene expression in bone marrow of acute leukemia and its clini-
cal significance. METHODS: The expression of nucleostemin in 67 acute leukemia patients was detected by fluorescent
quantitative polymerase chain reaction (FQ —PCR). The correlation between the expression level of nucleostemin gene and
clinical significance was analyzed. RESULTS . Significantly higher expression levels of nucleostemin gene were detected in
the initially — treated acute leukemia patients than those in normal control group and complete remission ( CR) group by FQ
—PCR (P <0.01). The expression level of nucleostemin gene in the cells from ALL was significantly lower than that of
the cells in ANLL (P <0.05). No significant difference of nucleostemin expression in various differentiation stages (M2,
M3, M4, M5) of ANLL was found (P >0.05). No significant association was observed between nucleostemin expression
levels and age, sex, hepatauxe, splenomegaly, WBC count of acute leukemia patients by logistic analysis. The patients
with positive expression of nucleostemin had significantly lower complete remission rate than those with negative expression
(51.3% vs 83.3% , P <0.05). The nucleostemin expression level was significantly reduced during complete remission.
Long — term follow — up of nucleostemin expression level showed that continuous or significant increase in nucleostemin ex-
pression in acute leukemia patients predicts refractoriness and impending relapse. CONCLUSION : Expression level of nu-
cleostemin in acute leukemia patients is obviously higher than that in normal control. Nucleostemin can be a marker for

evaluating therapy efficacy and monitoring minimal residual diseases ( MRD) in leukemias.
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T nucleostemin( NS) 2 H | i#—F W98 X P NS A
BRI TSR AR, KRR RA 55K
B R RBA XD TH7E A4 E R 7 T IR 5T
AT RIRFEAD , 2k E MUK nucleostemin FH 13
RS RREAE TR RIRE R DR, H i, AT
RAP It E & PCR AT S A I B #F nucleoste-
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1.1 —&%FH 67 HlakaimmA, P 5 33
B, 2 34 B, AR 35 (14 -60) &, FiB Rkl
BREAME S AR Y R e s 8 HR 5
TRLAZE A L. HAPeis S A s 8 & 55
Bl , (38 Sk L4 B A P ( ALL) 15 4], Stk dE
£ 4 B (9 76 ( ANLL) 40 45 (M2 10 4], M3 8 4], M4
8 %, M5 14 i) , SBLZfMEE 12 4, 18 HldEEH
MBHREEER SR B XA, ANLL(BR
M3) BEFERT TR AEALGY ORFEE IR
FOUBE)BRAMBERE, ALL BE 8 VDCP &
(KEFW, RAB R, IFBEBERE  5RIOM)

1.2 ah@pmisk kR KS62 4tk ik
EIEBFIE H L o
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2.1 Y% RNAF#ERFAE WEEFH K562
44 L B2 I P b EXL 40 B2 B R0 B S LR R
BE S OEH B BE R B BE4H R, SR A Trizol ( Gibeo) $HX
B RNA, 2285073 Y6 BEH T B Ao am/Asso am HEAEL
% RNA i e &, i R MR R 25 L, g
2 ug RNA, F#5[47 15 pmol,5 x L0 5 uL, 10
mmol dNTPs 1.5 pL, RNasin 25U, M - MLV200U,
MiZ%:37°C1 h,95°C 5 min K15 H5 5,

2.2 3l A4 0% 4R RIE GenBank NS
c¢DNA FF#|[BC001024 |i&it3H-& 514, nucleoste-
min Z£H 5 YA 5° - TCGGGCAAACAGAAT-
TCAAA -3, TR 5° - AGAGGATCTCTGGCATC-
CAA -3 B EARiciRetFFk 5° FAM - AAGCCTC-
CGATGTTGTCCTAGAGG - TAMARA - 3’, N Xt 18
3 - BERRH Vi BE R S 88 (GAPDH) L5 [¥H 5 -
GAA GGTGAAGGTCGGAGT C -3, FisI ¥ 5’ -
GAAGATGGTGATGGGATT TC - 3’, GAPDH #4} 51
5’ FAM - CAAGCT TCCCGTTCTCAGCC - TAMARA -
3°, Bl IR R BAEY AR AR A M.

2.3 RT-PCR##a PCR RMAZRN25 pl, @8 10
xPCR Z2/¥ 5 pL,15 pmol E T34, 10 mmol/L
dNTPs 1 pL,3U Taq BAEE, ¥%%5 ¢DNA 5 pL, 93 C

3 min FAEME,93 °C 30 5,60 °C 30 5,72 C 45 s,3E 35
AMEFR,72 CZEA# 10 min, [ REfEHEI, B 8 ul PCR
Y=Y 2% HIBRIRREBE R AT RLIK
2.4 ¥%kEF PCR &4 SHCB™ #1T, RN
REY (LA 50 wL) 35 5 x PCR S 10 plL,
EL TSI 1 wl,10 mmol/L dNTP 1 pL, F856HE
£ 7.0 pmol, Taq DNA BAHE3 U, cDNAS pLo
# 10°,10%,10%,10%,10" . 10° x 10°copies/L 4 BF #
B, FEBRE e B R (3 - B H B RS
§g,GAPDH) , I ARRIKI R BB H, T &0
93 °C 2 min,93 C 30 5,60 °C 1 min, 3t 40 MG,
LR NE B PCR AU MR AE B g B
2.5 DNA @A {#F5 ABI310 %I DNA il ¥ (X (PE,
%)% PCR A nucleostemin FH PR A< 4™ 38 7=
YEAT DNA JUFF
2.6 Nucleostemin £ B £ %+ EF % FEHERT
AH #¥: )\ PE7700 # PCR ¥ 38 {% I %2 BUJE 36 18 (H
(CT){E, R4EFH 1 & B Ar #BAR ( GAPDH) b o it £k
BB S H BSR4 nucleostemin f) 4 X 42 I %4,
Fi NS/GAPDH /¢ CT F{E{END NS 2 AR K
B, D) K562 4142 i % 1 x 10" copies/L,CT H;
£ 0.730082 455, >0.730082 HEE ik, <0.730082
AERIA
3 ZitFabE

FH SPSS 11. 5 et ik - ab 38 , PR R AR L35 R B
ke, ZHFEA LB I 2508T, IR LA LSD &
I, ZH K2 M1 Logistic [EIH 5347,

5 R

1 A ameEEEBIE4AR nucleostemin EREFIRIE
1.1 RT-PCR%&R S5RER,80.6% 782
L5 J8 2 B 1 ML 5 40 LA K562 48 LK 9 nu-
cleostemin FtF FE3K K BHE, 1E & XF B8 2H nucleostemin
FER RN N B S SsE, WE 1,

bp M 1 2 3 4 5 6 7

228 GAPDH
101 NS
Fig 1 Electrophoresis of NS gene in acute leukemia patients with
RT — PCR amplification. Lane 1 —2 ;normal bone marrow;
Lane 3 — 5: acute lenkemia; Lane 6 — 7: K562 cell
lines; M :marker.

1 &AM RT - PCR ¥ 1 6 ik

1.2 %AZXZPCR % SFRIWE2,67 flaMERMm
WRE T4 55 6, B2 M (CR) 4 12 4, %t
fE4H 18 4] , 22 GAPDH & 1E 5 , H nucleostemin 3k
K4 B A 0.8028 + 0.1347,0.4727 + 0. 1666,
0.4253 £0. 1514 , %1124 nucleostemin 235 7K 4535l
SR mA R B4R EREE(P<0.01,P<



0.01), M BAS5BLEMAZ M LB ERTEE
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KB = T RemA R R,
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Fig2 Comparisons of NS expression among initial treated (IT)
group(n =55), complete remission ( CR) group(n =12)
and control group(n =18). ** P <0.01 vs CR group.

2 WMGASELEMA, EFEIIEA nucleostemin Fik b

Fig3 DNA sequence of NS gene in acute leukemia patients

3 Ai$HIm%EE nucleostemin 3 I

3 AaMmMHFEARFITE X [E nucleostemin 3 ik 7k
Eg: 017451

ALL ANLL B3 nucleostemin Ft & #3515 K 4
A& 0.7455 +0.2180.0.8153 +0.1906, ALL B F nu-
cleostemin F LKL F ANLL &, ZREBE (P <
0.05), ANLL B M2 M3 . M4 M5 KK E 75N
0.9100 + 0.2426. 0.8161 =+ 0.0802, 0.8225 =+ 0.1637.
0. 8124 +0. 1536 , A THIF LR L BEZR (P >0.05)
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Fig4 Comparison of nucleostemin expression in different types
of acute leukemia patients. *P <0.05 »s ANLL group.
ALL: acute lymphocytic leukemia; ANLL: acute non —
lymphocytic leukemia.
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4 RAEEM%ESE nucleostemin ik SlEKRIX R

ST S F IR B E Y nucleostemin 3R 387K
SR ARG L IR RR R S B I A 40l % FAB &
RIS M:, R B : S B IR B R
JHFJL R RS JE I 3 48 BE 305 nucleostemin FRiK7K
FXBHBAHRX(P>005), 5 FAB p#BF X
(P<0.05),
5 AiamfFEEE mucdeostemin FRESFFHHIAER

37 Bl NS RS RA WA A MR R ELER
FEReZME(CR) N 51.3%, M 18 # nu-
cleostemin HF{KFiEF CR 5 83.3% ,NS ZEHEHE
IR MLREE Y CR KT nucleostemin FF L3R
IMERE, EZREE(P<0.05) , IE1,

F1 R[MBIMHEE nucleostemin RiESFFHHIKF
Tab 1 Relationship between NS expression and therapy efficacy

for acute leukemia patients

Complete Partial No
Group - - -
remission( % ) remission( % ) remission( % )
High NS expression 37 5.3 10.8 2.7
Low NS expression 18 83.3" 1.1 5.5

*P <0.05 vs high NS expression group.

6 REAMFESE NS ERREHESNE

X} 6 BlHiA St AR EE, BERE 1 NA .
6 ™ H 12 4~ H B H nucleostemin FiK KM iAok
A5, Bl -3 R LB HHE  nucleostemin FFH Kk
BERRFEARAKE, W6 4.6 5 ETXEZEMEEH DR
%, BT RS, BERRERIANE K. #6 M5
BEEIAI X 4LYF 5 nucleostemin 2 H FKIKBIH{L
BF KT, lRRI MG, RIRER

CT ratio
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Fig5

Dynamic change of NS expression for 6 cases of acute leu-

kemia patients.
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I B nucleostemin FEP!  #— B BRAS
BB BER R T 4 A Rk ZE R B B
EL4HM R (B220 + ) AR R4 (Gr -1 —p + ) B
PEFIE  nucleostemin HFH B8 T 40N B R
FHr S5HEE 75 [ I 40 B vk (K562.U937) 7 &
FHIK, R BFR S5 RT - PCR ¥ iR 80. 6% WJiG 2
H i A8 B B8 I s 48 B A K562 48 M AR B nu-
cleostemin 22354 FHE, 1E % Xt B8 4H nucleostemin 3%
I BB, 5 SRR A — B, AT —
& MER AR B BT PO E B PCR 34T
nucleostemin £ 2 &, IE % 5 BE 40 i R X Bim iz %
FRBEAIRE, RATHWE R E K B7R nucleostemin
HREFATABEA MR, B E M nucleostemin Ft P
AT, 7 st E I 40 i S B S S R R DL, o=
BT S B U T EE R R YR T T BB

Nucleostemin P R4 23K 7E S0 M H IR & 5%
FIfE M ATERE, Al e T HgES5/EM, (1)
nucleostemin 5EEH p53 FEHFE VW RR, HT
nucleostemin 3542 5 3K, P53 LTENE NS - GTP
BEAR K, HAKMEI DI feReE M , i —4 H nu-
cleostemin #: H # 4 B2# RNA T 30 W 98 9F 52 nu-
cleostemin F:R I H GTP 454 £ 5% 41 Mo fH W 7E 4
M5B EHIM S B, IFREAR caspase 3 YRR, HdH
N RSB RREESHIIRS P53 A EAERD, 0B frae it pd
SFHAMAMBRTERS " ; (2) nucleostemin AT LI
HEmhigs &2 H (TRFL) FIREAR , 53 244/ ks
e, AT S0 M e 4 2

#E—H 1T nucleostemin ZEF T 524 H
MRS R X R, 5 R B8 , nucleostemin 3 35 7K
FE ANLL H3EiE R T ALL, 387 A [F 2881 2t F i
Y% H: nucleostemin FtFFIX A, REGEMEMIEIK -
SHEAMBERBYEFIERZ —, B TFiHE—£9
KIFBIBESE

BATE RSV 00I6 Stk H L% B & B nucleoste-
min FPEF IR IR B X, RATABIR B/ nucleoste-
min FIRKF-5 FFR BRI E S50 K. B 48 i30T
R, 5 ICERIRGE Ay S AL e AR S P R Rk
B 5IRRERMEIER I AR

Nucleostemin 2 H B FEIAKE LM B MET nu-
cleostemin {RFRINE ,HI AR, M A MK ERE nu-
cleostemin FIK K- 5YFRE %, 18 B WA 2 M I
R L nucleostemin Tk KM SHAE, Fegkw 2
Zf# 3 nucleostemin FFREBERIFEMAKF; 78
EZRERESEHITEABBRERREANE
K s WIIR B RIGYT 5 nucleostemin FH R LB IHL 4L
FRAKE, KRB NS, RIKREE, BRI 2£

4E BRI PO E B PCR R E ST NS #ik

AR RTFE A/ INGR B8 o A U A T3 2 T R AR
K., nucleostemin 3k B 7E 2 Pk F 170 40 i 5

F3K, AIYERTT RO B2 W 3% B8 e kA B AR o

(& % X ]

[1] Tsai RY, McKay RD. A nucleolar mechanism controlling
cell proliferation in stem cells and cancer cells[ J]. Genes
Dev, 2002,16(23) :2991 —3003.

[2] Liu SJ, Cai ZW. Role of nucleostemin in growth regulation
of gastric cancer, liver cancer and other malignancies[ J].
World J Gastroenterol, 2004 ,10(9) :1246 —1249.

(3] &R4,7d 2,8008,% B THAREFEEES N
HIMF AR IR R AR L [T]. PR RS A
7%,2006,29(4) ;324 -327.

[4] Tong XS,Meng ZF. Identification of recombinant baculov-
irus and determination of virus titer with fiuorescence
quantitative PCR assay[ J]. i [E B4 B 42 7% ,2007,23
(8):1623 - 1626.

[5] Yaghoobi MM,Mowla SJ,Tiraihi T. Nucleostemin, a coor-
dinator of self — renewal, is expressed in rat marrow siro-
mal cells and turns off after induction of neural differentia-
tion[ J]. Neurosci Lett, 2005, 390(2) : 81 -86.

[6] Beekman C. Evolutionarily conserved role of nucleoste-
min; controlling proliferation of stem/progenitor cells dur-
ing early vertebrate development [ J]. Mol Cell Biol,
2006,26(24) :9291 —9301.

[7] Han C, Zhang X, Xu W,et al. Cloning of the nucleoste-
min gene and its function in transforming human embryonic
bone marrow mesenchymal stem cells into F6 tumor cells
[J].Int J Mol Med,2005,16(2) ;205 -213.

[8] Robert YL, Tsai RY, McKay RD. A multistep, GTP —
driven mechanism controlling the dynamic cycling of nu-
cleostemin[ J . J Cell Biol, 2005, 168(2) :179 - 184.

[9] Sijin L, Ziwei C. The effect of knocking — down nucleoste-
min gene expression on the in vitro proliferation and in vivo
tumorigenesis of HeLa cells[ J].J Exp Clin Cancer Res,
2004,23(3) :529 -538.

[10] Du X. The homologous putative GTPases Gmlp from fis-

sion yeast and the human GNL3L are required for growth

and play a role in processing of nucleolar pre —rtRNA[J].

Mol Biol Cell, 2006,17(1) :460 —474.

[11] Zhu QB, Yasumoto H. Nucleostemin delays cellular se-

nescence and negatively regulates TRF1 protein stability

[J]. Mol Cell Biol, 2006,26(24) :9279 —9290.

Van Baren N, Chambost H, Ferrant A, et al. PRAME, a

gene encoding an antigen recognized on a human melano-

[12]

ma by cytolytic T cells, is expressed in acute leukemia

cells[J]. Br J Haematol, 1998, 102 (5) :1376 —1379.



