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Differentially expressed genes in K562 cell differentiation induced by matrine
HE Yu-juan', JIANG Ji-kai', ZHANG Yan', LIU Xiao-shan?,
MA Ling-di', OU Yi-heng®, TU Zhi-guang'
(1. Department of Clinical Biochemistry, Chongging University of Medical Science, Chongqing 400016, China;
2. Department of Hematology, The First Affiliated Hospital of Chongqing University of Medical Science
Chongging 400016, China; 3. The People’s Hospital of Yongchuan City, Chongging 402160, China)

Abstract: Objective To explore the molecular mechanism of differentiation of human erythro-
leukemia K562 cells induced by matrine. Methods The improved mRNA differential display reverse tech-
nique-polymerase chain reaction (DDRT-PCR) was used to screen the differentially expressed genes relat-
ed to K562 cells between before and after being treated with matrine. The differentially expressed cDNA
fragments were purified, cloned, sequenced, and Blast analyzed. RT-PCR was used to examine the ex-
pression levels of the differentially expressed cDNA. Northern blot was adopted to confirm the transcript
length and distribution of the ¢cDNA fragments with unknown differentiation, then their structures and
functions were analyzed by comparing their base sequences with multiple public bioinformatic resources.
Results Significant difference in gene expression was observed in K562 cells before and after being treated
with matrine. Seventeen bands of differential genes were isolated, cloned, and sequenced. Four of them
were analyzed in Genbank and confirmed by RT-PCR. The Blast result showed that three of them were the
known genes, while one of them may be an unknown gene named as KH gene temporally. The Northern
blot result showed that KH gene distributed in normal human brain tissue, whose transcript size was 1. 35
kb. Conclusion Matrine plays an important role in regulating the differentiation-related gene expression.
And K562 cell differentiation induced by matrine is a complex process in which many genes are involved.
The KH gene may be a differentiation-related unknown candidate gene with changes of expression amount
in K562 cells being treated with matrine that probably relates to cell canceration.
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EEEREEENE AT, RERR HUME
S, ESREXEBHAEMM, K562 HME—
ALk E  BA LM AL E MR
RESNESMEL R E AR, IR RY,
0.2 mg/mL EZ WA ES K562 4 BT 7
A4k, 3 BB EE N K562 40 A9 40 a5 31 . v kL B
W AREEUK c-mye fil N-ras % FUEEH K
FixE0-, gL 32 B A AR AR SR R B R 5K
MR, ARERNNRERERNRIRENER A
M, WML XNERREEFNRFR NS M
BB XLE, mRNA 2R BREBEARERE
4011992 4E g T M — R UL PCR M ERI M, A &
RNA AF BB LI m - AR A RE
kB H B B A 5B A R ) DDRT-PCR
HARBEESMAS K562 MMM LM 2R RIEE
H, T ESRBES K562 MK Lm 45 FHLE, R
H—EFRESHALN, LI A K IERG
PEIRIT I B AR 388 BB A

1 MBERE

101 EERM K40 B K562 48T i AR
WABMMTEEY, 0.2 mg/mL HERALHEH
K562 i mAZEAE. HSH N THE
248. 36, 4 99.9%), I HAKIEMEA L7 EME.
Trizol XM B Gibco BRL 4 #; DDRT-PCR £
B3| YW H b E R B4 YRR
pGEM-T easy vector system & &4 H Promega
/v H];/hE PCR )—‘t%?ﬁ%iﬁ?ﬂlﬁm@ BLEEEmEE
Y TRA B/AF ;Alk Phos #Rid XA EW H Amer-
shan Life Science 2 %) ; Multiple Tissue Northern
(MTN®) Blot i£# &M 8 Clontech /A H] .,

1.2 ERESR O BCE KK Ko62 40/, &

10% /N4 38 9 RPMI-1640 (Gibco, £ [H) HF
WM E R 1X10°/mL, EBAMA K SH
FRFRKEN 0.2 mg/mL, % BAMASRHK
R 3,37 CABIE 5% CO KM TFHFE 3 h,
1.3 4 RNA K328 3 U8 $ R A Trizol 5542
BUW R4 5E 24 B4 K562 A RNA, &
J5 F§ RNase-free DNase 1 % B4 58 DNA {5
B, H2m G0 iR, CEUE, FYCE RNA, #
4 RNA BOBE (A) [HIFS kgL,

1.4 Bt LS| AEENLSIY (D,.D,.Ds.
D..Ds 5 #), &% 10 8. THIIWHHEES
o, 4k 4 H,FH KR dT . MA (T, AA . T,CA. Ty,
GA),dT;MG (T;;AG,T,,CG,T,,GG),dT;;MC

(T;,AC.T;,CC.T1,GC)»dT;MT (T, AT, T,,CT,
T.GT),
1.5 ZRBRYEHFE PCR (DDRT-PCR) 4514
4 EEESI N, A RSB SHE K562
M5 RNA HKEARE cDNA 8 18 0% 2 pg i1
B RNA 70 'C KB2E#: 5 min GBI AKE
20 uL WEERRER T, H 2 pg #ifLE RNA,20
pmol/L 4§5E81% 1.5 pul.,40 U/pL RNase i il 5]
1 ul,5X W FEEE MK 4 pL,40 mmol/L ANTP
4 pl, 200 U/ul, M-MLV %% %8 1 pL,0.1%
DEPC K2 20 pL, B85 37 C K 1 h, RAL
SEEFS 95 C,5 min K iE ¥ ¥ % B & 1E KB,
—20 C RESH. |

PL— S Y — R LS I R RA A,
43 590 R o B 4 5 Ak B A A LA 24 E 5 | 3 e R B 5

{7 cDNA U4, 4T PCR 378, 78 20 pL

PCR R Mtk & ¥, & cDNA 3 pL, 40 mmol/L
dNTP 1.6 pL, 20 pmol/L 45 E 5|9 0.5 uL, 20
pmol/L BEFLBIY 0.5 pL,2 U/pl. Taq DNA B4
B 1 pL,10XPCR S 2 pL, KK R
20 pL, KR & #:94 ‘C.5 min, 94 C.1 min,
40 'C. 4 min, 72 €. 1 min; 94 'C, 30 5,50 C.2
min,72 ‘C.1 min, 3t 40 ~¥E¥ ;72 C.7 min, PCR
S ERENRBYEE 6% EEHERNBR
B mini R E 150 VEE, Bk 2~3 h, iK%
BB BERABRERBUE, B TS EB B KEH
BWAHEE 30 min, EAMT T REBEHREKER, REF
Z 7B cDNA &4,

1.6 25 cDNA R, b1 SO B R ik Y18
HERBR DNA FBREB AT EP BA, M0 100
pL TE AR FBRHBF 10 min J5 P KH 10 min,
12 000 r/min B.0» 5 min, B F#H W 10 pL #H47 2
W PCR ¥4, K M R HARE  ARRER, BER
H—ABRKAHFNT =P E/ & PCR Y4k
R Eaih, REZEE pGEM-T easy vector, #
ERBRZA IM109 B F, 3 F § pGEM-T easy
vector H A Z ¥ W MK (Ampicillin) W32 ZH &
LacZ %[N i) ¥ 5 2 35 % % A, i AT PH A 52 BB B0
%, EiRBUE R, Al EcoR 1 VIS EEA T

1.7 TERER BRI KRR BT
BERAFBHHETRATZ LB REYERA
AR T7 8|4 SPe 5| T, BEMFES
B, EEBELHERFES, FH GenBank £ L
A YRR RN HE A K B R BREE P 3 AT TR R 8 0
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7, (no restriction mode, NR) Wy[R ¥ L8, ¥ —
HXRH cDNA F BRH#HEFTREBEF IR E (ex-
pressed sequence tags, EST) . E H i .mRNA %)
W O b B AR R IXOBR WM LA R O R B i HE 4R
(open reading frame, ORF) 5#{k (motif) A4
M REENENEEHEYREBFBREEENLL
BEHIH.

1.8 £RB/R cDNA FEW¥EE RT-PCR &
WE: AU REZER - KREANBASESRBLHE
4 K562 fAAEH & RNA R4, A Oligo (dT),i
HZEMEH DNA E 1 &, AREEERER
cDNA F Bl 5 85 Rt & i BR AR — X ¢
H5#, KL B-actin (F5'-ACACTGTGCCCATCT-
ACGAGG-3', R5-AGGGGCCGGACTCGTCAT-
ACT-3', ¥ 174 621 bp) IS BT RT-PCR
. PCR =¥ & 0.5 mg/L RALZEEM 1.5%
B H o B S W UK, B B R AR A3 AT (X A3 BT 4 5 A T
BHE A H, 5NSBUBHTEMX &R,
1.9 #1 cDNA F-Brf) Northern Ze35 43 #7: R i
Alk Phos A &N KM cDNA F Bt 7 Wk o R
B 4% iC S5 1 MR §F, B Multiple Tissue Northern
(MTN®) Blot 7] & #1T Northern ERiF 2238 2047 .
2 EREHWH

2.1 ESWAEFE K562 41 mRNA HERE
AR KRB R A DDRT-PCR H A, LS WAL
HRIE K562 IV ERBRFRAITERERS
W K18 17 FEREZW MOGERIE 1,

1 2 34 5 67 8 910

1.3.5.7.9-% FR 41 K562 4}
2,4.6.8. 10 E AL HAH K562 MK
WL I ERERBREH
1,3,5,7,9-K562 cells of control group
2,4,6,8,10-K562 cells of matrine group
arrowheads direct bands of differential genes
1 DDRT-PCR #)#) PAGE ¥
Fig. 1 [Identification of DDRT-PCR products by PAGE

2.2 % cDNA BEAFHBUEELER . FER

MR BEIE 2 K PCR By, 9 =Y aitks

T8 2= pGEM-T easy vector, RIFEHE HAMELE R,

BB EAE%, 2/ BRARBUS , B R H N B

EcoR1 1k, BRAePEBE Ik v WIGSAHBEE N E
BB, WA ERIE 2.

M 1 2 3 4 5 6 7 8 9 10

3000

2 000

1500

1 000

750

500
250

M-DNA #7 %8, (250,500,750.1 000,1 500,2 000,3 000 bp)
1.3.5-BAtE MM 2.4.6.7.8.9,10-F 41 ik

M-DNA marker (250, 500, 750, 1 000, 1 500, 2 000, 3 000
bp) 1,3, 5-negative vector 2,4,6,7, 8,9, 10-recombinant

B2 BARBMMBIILE
Fig. 2 Enzyme restriction identification
of recombinant vector
2.3 FHAaWMAAERERBEER . EF 4 ER
BE cDNA FBRWEARAIFE S EH
1% ~4" SikE, 4 MR OR B S B KS62 4
MifE RZZ M XA, K PTRER 4 N FF TR
il 7 B PR B £ B R SV B B
¥£ GenBank " i#F47 ¥ B8 FF 5 i1 IR} UR 4 tL 3¢, R) IR P
WRERBER 1, REA 1"~3"HRSCANED
FREEABAREFIRERRE 1" 2&S
NADH-iZ i i& 5§ 100% [ ¥, 2" ke 5 5 4%
DNA 4 %H (SSBP) 100% FWR,3" 55 A%
B AT B S11 (RPS11) 100% [, 4" R E ML
F 16 SREMK F, 5SE TR & EREE. N —
KHE cDNA R B, AR BIFEER 4" Tk, #
— M E H R B8 #E . mRNA & EST f (&
dbEST, A\ EST) #47[R¥R ¥ L8, 5 R R KA
BERBEEMEF R, R Z 4" CEAT RN —F
FAEFEE EST,HRZ K EST00111,% GenBank
B REME, K8 EMS A BMO77298,dbEST ID
10245338, & KH 2H. % %R B/, cDNA
FEBSEEZREAFS (high throughput ge-
nomic sequences, HTG) FEFM AR HHAE LE, &
BHizHBS A% 16 5% 6K contig B9 NT
010498. 8 WIFFIH Fik 97% MFEIEYE. #—2#
i1 GenBank #J A 2K Genome View, K BiZZEZH B
ARBRENT 16 SREKKKE 12 K 2%
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(16q12. 2);ORF 43 #7438 7T —4 204 bp (68 14,
E®B) M5 ORF; 4" &K motif 4367 W K HH
HH bra 5 reti (JREN—IEEH B, LA BT RY
1" RETREE - HARERH TN F HE
ME 16 SRAKNKE DX, BRI ERE

BIRFEH .,
2.4 5 cDNA FB#) RT-PCR BiF& 8.4 41

#5 cDNA FB# RT-PCR AHERIEL 2. TR
1" ~4" TR HES R E SR EARER
#,%5 DDRT-PCR MR —BL R HRE 4" R
BE— KMER KH, R H 46 T X B4 Ks62
b EESHA A K562 JifERINEE, BIK
HRILA 3.

2.5 RHMER cDNA HEH Northern Z23Z 4R .

#1 41 ER DNA FRETREAGEENRFELERER

Table 1 Homogenous comparison of four differential cDNA fragments in unrestricted database

LR EbE 5] 55y E#
1¥ A NADH-Bi €8 (2 M )Fe-S & 5 (15kD) (NADH-#i%§ Q £ JEH), 5l MGC:1 496, mRNA 513 e-143
A NADH-Z Bi 4L R JER§ 15 kDa IP T ¥4 mRNA, B EHSBER 513 e-143
2% AHigk DNA £4%0 (SSBP1),mRNA
ABgE DNA 54 H, %K MGC:5 185 618 e-175
A¥5E DNA £ 4 EH mRNA, %% ods
3% ABBIAZE®S S11 (RPS1D,mRNA
787 0.0

AJiEE IMAGE: 3343838, mRNA

ABERE E S11, 7B MGC.:19681 IMAGE;3357773, mRNA, 5% cds
4" AN 16 SR IAE RP11-463]22 1023 0.0
+®2 41%5% cDNA HEH RT-PCR &8 (4 &)
Table 2 RT-PCR results of four differential cDNA fragments (A value)

1*® 2% 3% 4%

A7 HE3E Bactin MXTHME HOEE Bactin AMXTHE BHHRE pactin MHXHE BMHEHE Bactin HXHRE
hop:iil 119.80 135.20 0.89 116.07 148.47 0.78 144.00 147.53 0.98 66. 07 141. 33 0.47
HEW 50.40 144.77 0.35 40.53 147.63 0.27 119.47 150.10 0.80 0. 00 145.53 0

M2 34 s 67 R 12345678 9101112
9.5kb
750 75kb
500 4.4kb
250
24kb :
M-DNA $R¥Eg  1.3.5.7-1%.2% 3* 4* HREMH A 2.4.6, 135kb | A
8-1%.2%.3% 4" HE W SR s
M-DNA standard 1, 3, 5, 7-1%, 2%, 3%, 4% clone of control
group 2, 4, 6, 8-1%, 2%, 3%, 4" clone of matrine group 0.24 kb
3 #%5 cDNA FRH RT-PCR R
Fig.3 RT-PCR results of differential cDNA fragments
-8 2-0 -BEA 44BRERED 5-HE 6|

WAL Northern 2R LMRICH Z R <DNA FE
AR ESWAEFAE M K562 41049 RNA
AT RIS HT . ALWTE T F 47 R JR A 3 &
RT-PCR il g9 Bl b, HER BB R AR L /4
ZH) Northern blot i & &3 447, T WS 5 IE
HARBAHLAHN mRNA KB THREHRAXFS,
AT 1.35 kb AL, ERIWE 4,
3 itig
PAEEAE S REUREEALED, Tk
ZEFMGEEREERAREEMNRDE, AR LR
ERRXIUWERY. SEAMKHEESZBEE

-8 & 9/ME 10-HE 1M 12-5MNEmEAK
1-brain 2-heart 3-skeletal muscle 4-colon (no mucosa)
5-thymus 6-spleen 7-kidney 8-liver 9-small intestine
10-placenta 11-lung 12-peripheral blood leukocyte

B 4 Z£5 cDNA § Northern blot Z5 5§

Fig. 4 Northern blot result of differential display cDNA
RINFRR N WM, R E RSB H SN
T/ Z T AR BT, FHik, FRE
56 14 35 L4 7 B 96 0 R 32 LG 4
#, s R ESEA T AR T R AR ER
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GHEALHENIFE, EHEL M DDRT-PCR
FEMER LT —2%E . OXAHEE RNA
BREEMEREN mRNA; QR HIETH RS
KO BRRERBAATHREREREH TIENE
Zutk; ® % B mini PAGE £ Wl ¥ )k PAGE,EB
ReRBRHARE FREFEIHE.Z2.

K562 i 2 bR EMAIMRAR, BAZ
L. ALK 0.2 mg/mL HESWAEA
K562 41f 3h AN BEEFREIEEWEE L. AE
BEES R K562 41MIT EUERMAHXER,
RS TKFERESHES LR E S 3
PLBIEERR, SRR G SHMAH K562 4
3hE,MAEHEKN DNA £RERN,. HPEEES
RBEHRE, A TRHNEH BRESHERNE
AR ERFKYE L. B RENEEOBMES K
W, ALBEREBMN LM ARY kA ESHALHE
K562 MMJG R XZMH KA. BRI B X
CHEARRBENFERNERERTF IR E, E

GenBank H 4T B BRFFI B IR Lh i . B REBH
Ba"igSN KA A RS ARERREH
MESHAREERE BREEBH 3N MEENE
MEE@ERHRERR 1 mREOREES FE
R 54K ATP 4 B BB M %8 NADH-Z &R b
JE R, X 3R 75 2 08 AT B8 o 1 AT 40 R AL PR IR
GERTRAMMK MM, MFTH— B, 27
K 1 [F) 8 2 H & SSBP,SSBP J& DNA & i i bb 7
& AR, ENTheEZE TRE DNA T SeE, 1
LEEHMBEPRET S AESREERER, R
DNA HEHWERH#T. B TERATESBLE
JEFIRZ M XA, BT AHER 5 2 8 /E K562 40
MREHIMM TS DNA MERIZMAX, 3" ik
SAREBAEAASEREE BRERBES

%£E ALPHA B ZEIAT
ETEERSEPELL

B35 . 0086-022-25293102; 25295475

S NN N R A N 0 "’a"a"S";”a".}’a"a”a"a7;’&’)’3%%3";’;’3"3%%%%?
3

B AR
(RHBE=9ISN)
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R E R K5 0T X R &SRS S
BRATEARMELE. XEENRAFE—S
HESE, T 4% [ 7E GenBank W3k & BUA A U5+ 4
B BB E A TR F f e 644
SE AL, BT M oK B 58 R A0 T RE B 55 B R N I AY
EST,Northern Z%38Hi %€ T e XA K K /MM E
FABARTHAHFE. AT -FHERRSY
WA SR TR R, AREHEEN X540
3 700 A G B R 0 R R AT 2K T R A T RE BT AT, X
W RTES KT B S K562 4 9% 43
P R A M EER .
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