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The study of SALL4 expression and drug resistance in acute myeloid leukemia cell line KGla
GUO Ye
(Department of Clinical Laboratory ,Peking Union Medical College Hospital ,Chinese
Academy of Medical Sciences,Beijing 100730,China)

Abstract: Objective To investigate relevance of the expression of SALL4 gene and drug resistance in a-
cute myeloid leukemia. Methods The plasmid vector expressing SALL4 interference sequence was transfected
into acute myeloid leukemia cell line KG1A by RNA interference technology.,and the expression system of
SALL4 gene was established. Under these conditions,the drug resistance to doxorubicin and daunorubicin be-
fore and after SALLL4 gene inhibition was detected by MTS cell proliferation assay. Results Real time fluores-
cent PCR illustrated that the high efficiency of RNA interference targeting SALL4. In the effect of different
concentrations of doxorubicin (0. 1,0.5,1. 0 pg/mL), the proliferation of KG1A cell in the inhibition of
SALL4 group[ (62.80+1.64) % ,(26.80+2.68)%,(18.00+2.00) % ,respectively ] were lower than that in
groups of non-inhibition of SALL4 gene[ (85.40+4.03) % ,(56.80+5.06) % ,(26.50+t4.50) % |, the differ-
ence was statistically significant(t =—22. 6, —30. 4, — 8. 6, respectively, P<(0. 05) In the effect of different
concentrations of Daunorubicin (0. 1,0. 5,1. 0 pug/mlL), the proliferation of KG1A cell in the inhibition of
SALL4 group[ (42.0+1. 87)%,(28. 0+ 1. 22)%,(21. 6 =2. 51) %, respectively | were lower than that in
groups of non-inhibition of SALL4 gene[ (61.0041.87) %, (40.2042. 68) %, (27. 00 1. 22) % ], the differ-
ence was statistically significant(z=—18. 8, —12. 2, —5. 4, respectively, P<{0. 05). Conclusion The expres-
sion of SALL4 gene is the positive adjustment factor for drug resistance in acute myeloid leukemia.

Key words: SALL4 gene; acute myeloid leukemia; drug resistance; RNA interference

AT RE A HE 2 VR B 40 M0 I R RS B AR RE R L T A, B R T T A
RGN A R Y — A B ERA LR, B TR L BA ATP MR IE KX 2459 F K.
L 20 ™ A 0 245 PR S RO O BT AR MR T R TR SR A2 . R L e AL ST 25 W B AR L X T fE 2
FRE 22— R MEAE AL 0. 126 ~1.0%  FIE KRR 25 A . SALLA B i %5k A

YEE R S50 . 55 . W) BBIF 5T 5 22 DA 1 R AL R M A VA 38 BT 5
A5 A SR, SALLA 3k K 3Rk 5 2 6 40 M 11 1955 40 i R KGla i 245 AH G PR 8 L], 1 bR 36 166 2 4 7, 2019, 40(22) : 2749-2751.



« 2750 - EfrahE¥£F20194F 11 A% 40 %% 2238 Int ] Lab Med,November 2019, Vol. 40,No. 22

A BOEAE T B B0 T 4 i B R
1) 85 2538 % Wnt/B-Catennin 38 ¥ (%) % P, 42 2F 171 10
i | A N T R Q= I 170 02 S £
SALLA N 5 1 1f 9% 4 M it 25 72 & A %, i A 15
Ao AHBFFER A RNA A HEH A 2 400 1 1 i 248 A
KGIA  SALL4 S ) 2235 881 SALL4 FE [ ik
AR B AR 25 W T A2 O, AR 5 SALLA K
PRI 5 2P 5 40 L 1 L5 T 25 7 A G 1
1 #RE5FE
1.1 fE AML-4iff R KGla il § 3 B 8 X &
WL (ATCC) ., H GeneBank #2 {1t SALL4 3 H
51975 . 2% JL A R Bractin, #1198 6 & & PCR
FE G Y. A BR A Y TRARA A A
B TR RS | e A DG A5 B ER 1,

®1  slMEIFMERXN

Bt 7

F:5-TGC AGC AGT TGG TGG

SALLA , 68 bp
AGA AC-3

R:5-TCG GTG GCA AAT GAG

ACA TTC-3'

F: 5-TGT ACG CCA ACA CAG

TGC TG-3'

R:5-TCA GGA GGA GCA ATG

ATC TTG-3'

HNHFR BN i 5

NMO020436. 2

[-actin 120 bp NMo01101

L2 R 5A0EE BUsh shRNA-pRS JiuRL 544 144
SALLA JE [N Rk &4 E Origene A F) ™ i, Op-
ti-MEM [ Reduced Ifil 7 .PLUS Reagent }2 DNA-Li-
pofectamin LTX M H 3£ [# invitrogen 2o &, RNA #2
Boslon & A 22 H QIAGEN 28w . ¥ §% 5% PCR 5]
£ B % Kk New England Biol.abs 2% &, 9¢ Y6 & &
PCR i #] SYBR Premix Ex Taq 4§ H K& W T
FEREA PR  RPMI 1640 #5528 A 56 [H GIB-
CO 24w . MTS 41 fifg 3% 78 45 I 12455 & 8 H 55 B Pro-
mega A H . PR . LAHERW AL R A
PR F] . PCR BAE PR, TK A 8 B AR A B 36
[E BIO-RAD 7y 7], Light Cycler % )¢ 5% & PCR 314
1 A Hi -+ Roche 23w, BEFR AU H 75 2% #4027
o2k BB B H A8 Nikon 23 A
1.3 Jii
1.3.1 4l sc 28ROk ani & KGla LU
4 10% FBS 1y RPMI 1640 3% T 37 °C 5% CO,
TR BE SRR B 2~3 RIFATHIR
1.3.2 KGIA 4iffife e % BOCHERL7 17 3 KGI1A
AL 52 H 4 (blank) &% 34 Xf B4 (control 2D, #%
Yt (test) T 37 °C 5% CO, 4 F0ig BF & 1 F K 9%
test 2 ¥ ¢ SALL4-shRNA-pRS-1 fii ki # {4 , control
Y75 shRNA-pRST kLK
1.3.3  Wif% sk PCR K9t it PCR A KL N 3555
FeL A8 h JFUREER 40 KG1A 4ifig 1 X10° 4, # 47

Wik S PCR M 79% 6 & & PCR, ¢ & & PCR $" 4
S8 :95 °C 3 min,95 C 30 5,57 °C30 5,72 °C
20 s,78 C 1 min, 3L 40 MEFR. LA B-actin i NS 3
» SYBRGreen 9565 b3 il ACt #E47 56 I 323K
R0/ TN
1.3.4 (RANGHORE 45 415 0 4 R 3 5 A [A) vk i
725 FT BE 10% FBS RPMI 1640 3% 3% Wi 1 96
UM . He P 8 2R S 40 B K YD A 4 A Tk B R
B3R 0.0,0. 1,0, 5.1.0 pg/mL, 24 B 2t 5
EHAFEORTER N 24 h J5 R 40 M 3 56 5 MTS-1 3%
IMEVEAFLR . #E 450 nm A EEFR GBS K, ik
S H A E S IR
1.4 Siib2ghbs SR A SPSSIL. 5 8 F #4748 it 2
BT . X SRR AT IE A AR R B BT
PORLLL T s FRoR, A TR L RCR RIS HEAS ¢ K
55 s Z AR LR One-Way ANOVA HLH 5
22500 HE— PP LAY SR ] LSD-r K4, 1H 4%
RPURFIR R K., DL P<0.05 RARERH
Gt E L,
2 4 e
2.1 RNAQ #U ] E s 4 i SALLA K& PR 3R 3K 1) 3 B

Wt E & PCR 45 B /K8, test 41 1 control 2 1y
SALL4 K:HFEik7K F Jy blank 2H Y (30. 04, 9) % .
F(102.0+E6.5) %, test 41 SALL4 3K %k K F 2
F A% F blank 4 (r = 9. 1, P << 0. 05); control 4
SALLA4 JEH KA K F 5 blank 2040 22 5 L5 2%
EX(=1.1,P>0.05),
2.2 RSMEGEORIR A R & 2 A0 M AE AN [R) ik
BT 2 ZEAE 24 h S . 20 B RE X 3 A R R AR AR
b, 03 2, fEPIE ZKAEM T, SALLY 5 4 i 36 ik
Jo o M 7 R A L TE R R GR B 2 T R, X
PAE A [ v B i) B 5 R AR B B A AR BE . B0 HT Y
SALL4 K& R ] 2% 3K B o 1 10095 240 B 0% T 245 7 25 ik
55 o LBl 2 B0 2 2% vk BE Y 3 Ao 5 8 2 BRAIG
DU TA . Y R 40% R AT S 50 i 45 3 1 AR
AR, WL 3. IEFR LB RIEMT  SALLA B PR 1]
FIRJE MG FE R B OE R SRR W R . TE 4%
MR AT R AT SALLA 1) i 3% 35 B 2 ffg 3
PRI IE H FRINE ) & B 3 T L LI 1B,

x2 AR E R E B P E & 40 12 /5 40 e 48 3t
WERMEIT (X, xLs)

HER test 41 control Zf blank £ F P
(pg/ml)

0.0 99. 4042, 07 98. 60+4. 92 98. 8042, 04 0.8 0.924
0.1 62.801.64" 84.40+4,101  85.40+4.03 68.3 <C0.001
0.5 26.80+2.68"  57.20%2.16 56.8045.06 121.2 <C0.001
1.0 18.0042.00°  26.8074-1.48 26.50+4.50 14.2  0.015

.5 control 4 [b#, " P<<0.05



EfraihE¥4F20194F 11 A% 40 %% 228 Int ] Lab Med,November 2019, Vol. 40, No. 22 * 2751 -

£33  AFRERKENRILERLERAREY
HMEERNHRE(N)

FRUTFR

(/L) test 24 control ZH blank 2 F P
0.0 98.00+2. 44 97.204+4. 81 99. 80+3.03 0.3 0.924
0.1 42.0041.87" % 60.80%2.28 61.00+1.87 146.4 <<0.001
0.5 28.00£1.22" % 38.80+4.32 40, 20. +2.68 24.4 <<0.001
1.0 21.6042.51" % 26.40%+2.70 27.00+1.22 8.7 0.017

¥ 5 control 4 FL#E, © P<{0.05; 5 blank 4 Fb#, ™ P<C0.05

00

@
3

- test4
< blank 48

X HEEE (%)
HEXEERE (0

N
S
N
S

0 0.1 0.5 1.0 0 0.1 0.5 1.0
A FIBFERE (ne/m) B RABFERE (ne/m)

T A FRA R e L B 75 3R AL B /S 5 B R R R W) ok B2 R 41 R b
5
1 SALL4 R[EFREKFE T3
WHERNBET&E

3 i+ it

SALL4 &—FhAE SUBHIE I 40 i o 37 & B0 £ 28
Re T ANMO N . & FF 2 5 1 0E AL IR 4 i i 2 se 7
A EENER S MRS kT R I M
JoE SRR R R A Y KR B A O . DAFERFSY
FHE LT Wnt/p-catenin 15 5 18 H 1M 5 B0 A 1L
i T2 B SR A L IS T A A R I
Jib e A B E R R L HL S A e T 25 1R D) oG
% . SALL4 Z P AE N A M5 T 40 B ) 5 2208 9 A
+ H5 I T 24 0 O0C R A A iAo A HE ST I
RNA ¢ £ A 6l 20M: 58 40 #1240 e &
KGI1A o SALL4 FEH W k38, R 5 5% H b7 245
VI EE R MR8 RS, R T SALL4 JE A
AR 235 7K 7 4 i A X 38 4 3 1 AR Ak .

B[ 25 0 T BB e 24 X LR AT = AR T B A
WAL 2E RN B 5 Z0 0 20 B B AR . AR LB
F IR A A DNA T 062 B8R 1A . IR
FIA 97 S0P I B 40 A i L A R A M i e
A0 A S o A [ A B A B KG LA 40 i 47 A
R e i T 25 22 b 80 . SALLA 3 R 400 361 5 35 Bof 20
) AF X 14 5l R 2 ST SALLA BE[H IE % Rk B 1
K. BT 2R MR I7 AR 5 SALL4 3t [H 3% 38 & A
I 17T B R 2R (e P B 32 A 3 v B X R A O R Kk
M, RAFENE 1B IS bR 259 .
PR — AP R R R R AT 25, R H TRy & Fh
KA 2 I CEL 35 hr 20 i P L Ob B A0 Y | PR A
20 P B FAAZ AR MR 2T IR R e A ek
ML PR R a5 R B R REL ik
SR AF R ALY SE A5 R AR R IR IT AL

R SALLA JeP 5k & [A) AF BA A e SALLA &
PRI 3k o 0 vy TR 4125 3R R YT RO B 2% . TP & 3
175 2 P VR B Y 38 v E I 200 L A X 1 B 3
TR AR 2 W vk B ) R TR R o SALLA 1) i 3k
R IRST ROR LT SALLA SRk H X —F 58,
RSNz B 2 B, SALLA JE P 5 20k i 4n
FEAE UG PE S I AR ST LT L 25 ML e VR T
SP 21 Ml i) 5P . SP 4 A B A Al 3R K 0 A R AL 2
AL EY) R AR . Hoechst 33342 W45 & &
DNA 1) A-T & 42 K I3 240 M 9 o F2 & e £ 9%
ATP-Binding Cassette( ABC) #% iz 7 HE Hi 40 I 4b , H
X — 4 AT RLE 2o i A A A SP4nfig FdE SPoA4n
W53 IF . ARYT 25 ] et mT LU o & ik ABC §%is
FIE L ABCG2 J5 A HE 25 Wy i -5 300 9 20 f & A=
M 24 . 224> I W i 968 400 Mo i) SP 40 i SALL4 e R Y
Faka e TAEAE SP 4 f b SALL4 R Y £k
g3k SALL4 JEPRA 35501 f5 SP 240 il i) Lo 4 o 23
AR . SALLA 5 5 M A A= i 25 i L) T BE U T SP
240 B 4 S0 HE Sh i T 4 A
4 &5 it

Z BTk, SALLA P RBE RN A
I 7 AL T 24 1 TE PR R R R X — R AN UA B T
XoF 1 S A B Pt 2 T 24 ML A A B i L R LA
J5 B S M S A T AR AR T B AR . R il
o A T 24 1 B R AL T AT A R 3 5k S el 000 R A0 L 1Y
SMHEBL N 1M R AR AR R A HLELE A R i — 2P
W5

2% ik

L] AR 0 06 o 25 0 1 22 DA S B AR 0 8 1 ML 22 24
it 245 5L R ) ], B By 36 5 2% 44 75 . 2016, 37(6) 1 743-745.

[2] YAMAKAWA N,KANEDA K,SAITO Y,et al. The in-
creased expression of integrin a6 (ITGA6) enhances drug
resistance in EVI1 leukemia[ J]. PLoS One, 2012,7(1);
e30706.

[3] CREWS L A,BALAIAN L,DELOS SANTOS N P, et
al. RNA splicing modulation selectively impairs leukemia
stem cell maintenance in secondary human AML[]]. Cell
Stem Cell,2016,19(5) :599-612.

L4 m#. i 16 2 BE R H i 8 3 MDR1 il BAALC
HE PR B R 3K 1 00 B H 5 TS B OC R o LT . R e A B B2
FAR,2017,38(13) :1786-1789.

[5] WANG F,GAO C,LU J,et al. Leukemic survival factor
SALL4 contributes to defective DNA damage repair J].
Oncogene,2016,35(47) :6087-6095.

[6] ZHANG X,YUAN X,ZHU W. et al. SALL4: an emer-
ging cancer biomarker and target[ J]. Cancer Lett, 2015,
357(1) :55-62.

(7] SRBF.BRAE. 80 RNA T 3080 AR 06 20tk 5 i 40 i
THP-1 7 SALLA JEF 3K R 58 [T, b AR A 0 12 2 A
#%.2010,33(12):1202-1207. CF#EH5 2755 5O



2019 48 11 H % 40 %% 22 #1  Int J Lab Med,November 2019, Vol. 40,No. 22 .

2755

Human

AT T R Lk 40 R D AR A T e 2t HCMV 25 [8] BATE S L.DOLLARD S C,CANNON M J. Cytomegalo-
T S B0 B ] (B X RPN R R R SE AT L 3 virus seroprevalence in the United States: the national
B | DN 2 ?ﬂlﬁléﬂiﬂ@#ﬁﬁ@ B3k 5 BL 0T B VA R health and nutrition examination surveys, 1988 — 2004.
. Clin Infect Dis,2010,50(11) :1439-1447.
R LTS R UR R R S e e e
B s s ,et al. Inciaence ot cy-
HCMV LA 2% 1 T A0 S E A7 A I, B R i o o "
tomegalovirus infection in Shanghai, China[ J]. Clin Vac-
1Tq:ﬂi° cine Immunol,2009,16(11):1700-1703.
2:': i =] N A o . .
4 it [L0] 52365 Bk 60 T 5. P30T 0—8 % JL % B 41 o
TR XL HCMV ke 2 552 i gk oy e 4 TR AT A2 2 [T, b4 52 LRI BR 26 5. 2013+
HTE 5~12 A%, 55 B sk £ 2 HCMV g gL i 7 45 28(4):298-300.
TAE. BehJLERS HCMV m[5RZ 252 R —F  [11] Bl B BRSA 5. A 4000 9 70 4 b i X 22 0
B R 2 B 24 A8 L BB IR S B A G DR R FIAE e L BRE AR P B SR AT 2 A LT B 5 g
fif o &Hw TR HCMV-DNA i %f 719112 Wi A 2015, 10€5) ; 258-295.
TG [12] ZEHEMHE S Y. PrA X DU 2611 2 5 410 35 B e 1)
AT AR A DT [T ], PR 2GR . 2012,2(13) : 33-34.
&%k (137 25 B DUF R 5, %, R HCMV-DNA il 76 35 4
. JLBEds v i o7 A A 1B LT . ] B A6 365 25 2% 2% 7K, 2016, 37
(U] R LR SR LR kA 2 e i
4 At 1 = 4 : :
TEDMEAL Cr B2 JURR AL D20 8 2 B 2. JLWE 1520 O [14] MEIER J, LIENICKE U, TSCHIRCH E, et al.
BT 1 I B 34 B LT ). oA LR 2k 2 2012, 50 CEER A SRR e T '
cytomegalovirus reactivation during lactation and mother
(4):290-292. , I to-child transmission in preterm infants[J].J Clin Micro-
[2] BE3E = B, sk, 4. I B2 LA 2 ety biol.2005.43(3) : 1318-1324.
e AL L. iR T G ARG 2008, 19(2) : 91-94. [15] BRYANT P.MORLEY C.GARLAND S.et al. Cytomeg-
(3] Z5E. MR, 4R ik 5. B 4 Bl s 2 8 e B LW ) B % . o T . )
" . alovirus transmission from breast milk in premature ba
/4 4+ 5
P A3 AT L) J. I s A5 0 7 £ e A 5 23 365 2018 45 bies: does it matter[ J]. Arch Dis Child Fetal Neonatal
G;”’” i Ed,2002,87(2) :F75-F77,
4 L 2
LT TR, A0 Ao 55 S 0 55 8 = 10 T A OF 523 [16] YASUDA A.KIMURA H,HAYAKAWA M, et al. Eval-
(770, BUACIE 25 TL2E . 2015,31(3) : 383-386. . . e ‘ .
B ) uation of cytomegalovirus infections transmitted via
(5] #F B IR TR ARRFRA B 4 0 7 40 00 72 2 s . . » )
R breast milk in preterm infants with a real-time polymer
A 4 P ) 4 =
EEE/J\JL}\E'D]H@% AR LT 2y T2 WS iR T ase chain reaction assay[]]. Pediatrics, 2003, 111 (6 Pt
. .410-
ﬁlm\,2014,i7(:) 410 4144: Q 1).1333-1336.
6 “‘A“v/ ' N ’ > [T iy
6] gﬁ?ﬁn E‘: ?]*“B ;‘}‘g*mﬁtifgﬁi? [17) %4 BN 2017 740 Jogi A L 40 M 06 5 0 T
l /\ PIUN N g >, N hE= =
WersELL. Bint A W AR T IR e L) ], AR R LR A+ A, 2018, 33
179181, - . (3):161-164.
L7] AR, X% 4 . BEFL A LR RN B 41 9 3
DNA #6725 )L HCMV i@ i 9 i LT, o 5 J 2 O FL9:2019-03-20 1 FL 11 2019-06-02)
W2 ,2013,17(6) :1059-1061.
CEHE5 2751 T ance in acute myeloid leukemia[ J]. Onco Targets Ther,
[8] MA J C,QIAN J,LIN J,et al. Aberrant hypomethylation 2019,12:1937-1945.
of SALL4 gene is associated with intermediate and poor [13] NABISSI M,MORELLI M B, AMANTINI C,et al. Can-
karyotypes in acute myeloid leukemia[ J]. Clin Biochem, nabidiol stimulates Aml-la-dependent glial differentiation
2013,46(4/5):304-307. and inhibits glioma stem-like cells proliferation by indu-
(9] ZREF,4E%0, 4 5t vh . 4. 256 40 M (3 i s v 28 XU AR cing autophagy in a TRPV2-dependent manner[]]. Int ]
FE 4R LR KT LT AR R R TR AR Cancer,2015,137(8) :1855-1869.

2009,32(1) ;:25-29. [14] CHANG X B. Molecular mechanism of ATP-dependent
[10] MURPHY T.YEE K W L. Cytarabine and daunorubicin solute transport by multidrug resistance-associated pro-
for the treatment of acute myeloid leukemia[ J]. Expert tein 1[J]. Methods Mol Biol,2010,596(1) :223-249.

Opin Pharmacother,2017,18(16) :1765-1780. [15] LU J F, POKHAREL D, BEBAWY M. MRP1 and its

[11] PERL A E. The role of targeted therapy in the manage-
ment of patients with AML[J]. Hematology Am Soc He-
matol Educ Program,2017,2017(1) :54-65.

[12] ZHANG J,GU Y,CHEN B. Mechanisms of drug resist-

role in anticancer drug resistance[ J]. Drug Metab Rev,

2015,47(4) :406-419.

IS A H 3 :2019-03-30 & [8] H 5 :2019-06-12)



