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K562 Cell Growth and Differentiation and EGRImRNA Expression
were Affected by Iron Deprivation During TPA- Induced K562 Cell Differentiation
FANG Ding - zhu, LI Xiao— bing, LI Qing- i , WANG Da- bin, MA Xiao— yu, CHEN Hong— bo
Do artment of pediarics, Taihe Hopital  YunYang Medical College of Shiyan, HuBei 442000, China

ABSTRACT Objective: To investigate the relationship between ion and K562 cells differentiation and EGRImRNA expression by TPA
inducing K562 cells differentiation and interfering with iron metabolism. Methods: Mophology( Wright s staining, NSE staining, iwon staining)
and flow cytometry were applied to observe the differentiation characteristics of K562 cells, cell- cycle and the differentiation antigen expression of
CD33, CDI4 on the surface of cells. PT— PCR was applied to assay the EGRImRNA expression. Results: The rate of K562 cell growth was 8.
67%, 6.01% and 98.88% in k562 + TPA group, TPA+ Fe group and TPA— Fe group respectively. The rate of differentiation— inducing of
K562 was 4.5% and 95%, 92.5%, 11% in the control group and other three experiment groups, respectively. K562 cells with NSE staining
showed strong positive in groups of TPA or TPA + Fe treatment K562 cell, but negative or weak posiive in most cells both control group and TPA
- Fe treament K562 cell group. Inhibiing rate of Nal" of K562 was 16. 13%, 58. 72%, 61.93% and 19.23% in every group respectively.
Cell cycle remained at S phase inthe control group and TPA— Fe group: the percent of S phase cells was 60.21% and 60.99% respectively, but
in goups of TPA or TPA+ Fe treament K562 cell, cell- cycle remained at GO+ G1 phase: the percent of their cells was 51.7% and 53. 69%
respectively. The expression of CD33 on the swface of cells was similarly 0.99, 0.93, 0.92 and 0. 96 in every group respectively. The expres-
sion of CD33 on the swface of cell was different: in TPA group and TPA+ Fe group (0. 31 and 0. 44 respectively) , in contwl group and TPA-
Fe group(0. 05 and 0. 09 respectively) . EGRImRNA was expressed only in three experment goups with TPA or TPA + Fe group or TPA- Fe
group: 1.0173£0. 0223, 0.99220.039 and 0. 4993 £0. 028 respectively. Our experiment suggested that ion deprivation inhibited cell growth
and blocked cell differentiation and decreased EGRImRNA expression, and cell cycle remained at the Speriod during TPA- inducing K562 cell.
Conclusion: K562 cell growth were inhibited and their differentiation were blocked at cell cycle S period, so the agent of iron deprivation could
be regarded as a supplementary anticancer drug in chemical therapy of leukemia. EGR1mRNA expression was reduced by iron deprivation during

TPA- inducing K562 cell diferentiation and could participate in blocking K562 cell differentiation course induced by TPA.
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: 489bp
1 B- actin sense 5- CCA AGG CCA ACC GCG AGA G- 3
1.1 Antisense 5—- AGG GTA CAT GGT GGT GCC GC- 3
TPA ICN(U.S.A) RPMI- 1640 +387bp
L6mmal/ L. _0C RPMI— 1640, 1.5.3 RT- PCR RNA  2ug, RT- PCR
: (DEPC)  GIBCO | » B~ eoiin ; 04C
RNA DL- Imin, 57°C 2min, 72 C 2min, 30
200Marker  Takara | RT- PCR 1.5.4 KR 2ul, 2% ’
( DFO) Giba ’ GDS- 8000 Grab- 11
(FeCly) Baker | 20umol/ L » Gelbvods ID .
4C B- actin
1.2 1.6
K562 K562 60C 1> 10/ ml » PBS
10% RPMI- 1640 ,37C,5% ’ ’ ’ ’
O, 0, ,2-3 \ 200 = %=
0.4% 0% , 3-4 /200) > 100%
1.7 (NSE)
1.3 TPA Fecl; DFO : . 6
L3 . TPA, Fecls, DFO y P10 . :
x 10"/ ml , PBS s , 10%
, TPA 16nM/ L, Fecls, DFO
,NSE 37°C 90min,
20uM / L.
1.4 ’
200 ) % = [(
1 ( ,K562) K562 _ Y
2 ,TPA + K562) K562 + TPA
1% 100%
3 , TPA+ Fe+ K562) K562 + TPA + Feds L8 CD33 CD14:
4 ,TPA- Fe+ K562) K562 + TPA+ DFO I- 2% 10°/m - PBS
, 1500rx Smin, s
1.9 :
1.5 RT- PCR EGR 1ImRNA 32 ’ (
1.5.1 RNA : / RNA SNK- q )
. RNA )
0D260/ 0D280 1.7- 2.0 , 1% 2
RNA 28S, 185,58
1.5.2 : (4 EGRI,B- actin 2.1 :
DNA .. Ruase TPA- Fe K562 . DO 1d
20uM/ L, — 200C s s
4d s s 98.
EGRI  sense 5- TGC AGA TCT TGA CCC GTTC- 3 88% . TPA TPA+ Fe K562
Antisense  5- GGA GAT GGT GCT GAG GACG- 3 3-1
3- 1
Table 3— 1 The influence of Fe on the cell grovth in each group
(x 107/ ml) (%) ” .
day0 dayl day2 day3 day4
K562( ) 20 3.9 10.5 36.8 715
K562+ TPA 20 3.3 8.9 31.2 65.3 3. 67" R7.27 0. 0000
K562+ TPA+ Fe 20 4.5 11.2 38.5 67.2 6.01
K562+ TPA— Fe 20 1.8 15 1.2 0.8 08 88" 44
:* P< 0.05( ), 2P< 0.05( VS ) AP< 0. 05 VS )
* P< . 05(all compared with control group). < 0.05(goup 3 and 4 vs goup 2).  *P< 0.05(group 4 vs group 3)
2.2 s , ,
2.2.1 : TPA TPA+ Fe K562
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BS% 92.5% TPA- Fe s , 2-3 s
K562 s s s 3-2
3-2 K562
Table 3- 2 The ifluence of Fe on the differentiation of TPA- induced K562 cells
) () (0 x @
K562( ) 9 191 200 4.5
K562+ TPA 190 10 200 9.0
K562+ TPA+ Fe 185 15 200 R.5 593.75 0. 0000
K562+ TPA- Fe 2 178 200 11.0%*
" P< 0.05( ), “P< 0.05( VS ), “P< 0.0 VS )
" P< . 05(all compared with control group) .  “P< 0.05(group 3 and 4 vs group 2).  *P< 0. 05(group 4 vs group 3) .
2.2.2 (NSE) 23% ; TPA TPA+ Fe 4d K562 NSE
s s > 50%, s 86% 88% K562 NSE
s TPA- Fe R
K562 NSE s 15.5% 86% 88% 35.5% 33.5%, 58.
13%, R 16. 13% 19. 2% 61.93% 3-3
3-3 K562 NSE
Table 3- 3 NSE staining of K562 cells and Nal' inhibition ratio in each group
NE ()
% X2 P % X2 P
K562 31 169 15.50 31 26 16.13
K562+ TPA 172 2 86.00" 172 71 58. 72"
£23.8 0. 0000 36. 58 0. 0000
K562+ TPA+ Fe 176 24 88.00" 176 67 61.93"
K562+ TPA- Fe 26 174 13. 0024 26 21 19. 34 4
;" P< 0.05( ), #P< 0.05( VS ) 4P< 0. 05 VS )
" P< 0.05(all compared with contol group) . “P< 0. 05( group 3 and 4 vs group 2) . “P< 0. 05( group 4 vs group 3) .
2.2.3 K562 CD33 CD14 CD33 CD14 s CD33,
K562 4d TPA TPA+ Fe 93%
s TPA- Fe S 92% , H
,S 60.21%  60.99% ; TPA TPA+ Fe CD14 31% 44%;
GO+ G1 51. 7% TPA- Fe CD33 s 9%  96%
53.69%, S 43.91%  44.28%, G2+ M -2 3-4
, 3-1;
3-1 K562
Figwre 3— 1 K562 cell cycle changes in each group
A:K562( control) B: K562+ TPA C:K562+ TPA+ Fe D: K562+ TPA- Fe
e LA ww T s
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s GO+ Gl

Diagram A and D are K562 cell cycle changes in control group and induced by TPA - Fe 4d, all taking the celk in S period as the daninant factors.
Diagram B and C are the changes of K562 cell cycle induced by TPA, TPA+ Fe respectively 4d, more cells present at Go+ G1 phase.
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3-2 K562 CDy €Dy,
Figure 3— 2 Expression of CD;3and CDy, on the surface of K562 cells in each group
A:K562( control) B: K562+ TPA C: K562+ TPA+ Fe D: K562+ TPA - Fe
6: SSvsFS 6: SSvsFS 6: SSvsFS 6: SSvsFS
3 1 2 §§ 1 2 §: §r 1 2
g E K ¥
§ 3 § 3 8 3 g 3
ol 9 o B o ~ )
BT g BT o 3 1w ;
: 1 P a :
: PMT3 LOG ct PMT3 LOG age : PMT3 LOG teee 3 PMT3 LOG
1 Chu4 , 4 CDh33 , 2 CD33 CDhu4
A D TPA- Fn 4d K562 CD33 CDh14 R 4 b33 ;B C TPA,TPA+ Fn
4d K562 CD33 (D14 , 2 CD33 Cbhu4

In this diagram, Quadrant 1 & the expression of CD},, Quadrant 4 is the expression of CD;3, Quadrant 2 is the common expression of CD;3and CD,.

Diagram A and D are the expressions of CD3 and CDy4 on the surface of K562 cells in control group and induced by TPA— Fe 4d, taking the expression of CDz
n Quadrant 4 as the dominant factor; Diagran B and C are the expressins of CDz and CDy4 on the surface of K562 cells induced respectively by TPA and TPA- Fe
4d, and increasing of the expressions of CD;;and CD,, in Quadrant 2.

3- 4 CDzs  CDy4
Table 3- 4 Cell cycle proportion and CDz and CDj4 changes in each group
K562 K562+ TPA K562+ TPA+ Fe K562+ TPA- Fe X2 p
(%)
Got+ G4 29.71 51. 70° 53. 6" R.044 808. 16 0. 0000
S 60. 21 B3.91° M“. 28" 0. 94 412.75 0. 0000
G2+ M 10. 10 4.40 2.00 6.10 6. 734 0. 0809
CD33 0.99 0.93 0.92 0.96 6.316 0.0972
Ch14 0.05 0.31" 0. 4" 0.00%* . 12 0. 0000
: " P< 0.05( ), 2 P< 0.05( \S ) “P< 0. 05 \S )
* P< 0.05(all compared with control group) . “P< 0. 05( group 3 and 4 vs group 2) . *P< 0. 05( group 4 vs group 3) .
2.3 EGRImRNA : EGR1mRNA , TPA TPA + Fe EGRImRNA
RI' - PCR K562 , TPA- Fe EGRImRNA R 3-3
24hEGR 1mRNA s H 3-5
3-3 EGR ImRNA
Figwe 3— 3 EGRImRNA expression in each group
K562 12h EGR1cDNA
K562 12h B actin ¢cDNA

The up diagram & EGR1cDNA electrophoretogram of induced K562 cells at 12h in each group; the down diagram is B— actioncDNA electrophore ogram of in-
duced K562 cells at 12h in each group.
Mark: 2000bp DNA Ladder Lanel: KS62( control) Lane2: KS&2+ TPA Lane3: K562+ TPA+ Fn Laned: K562+ TPA- Fn
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3-5 EGRImRNA s EGR1
Table 3— 5  Semiquantitative analysis of the expression of EGRImRNA in each ,
group EGRI1
X £8 i P . EGR1 HL- 60 :
K562( ) 0.0000%0.0001 GO ,
K562+ TPA 1. 0173 £0. 223*
92.04  0.000 U937 Ml , EGR1
K562 + TPA+ Fe 0. 920%0. 039" HL- 60 EGRI
K562 + TPA- Fe 0.4993 £0.0280" ~* ,  HL- 60 EGR1
:* P< 0.01( ), “P< 0.01( VS () EGRI
) “P< 0.01( Vs )
“P< 0. 0I(all canpared with control group) . “P< 0. 01( group 3and 4
vs group 2).  “P< 0.01(goup 4 vs group 3) . s ;
TPA K562 E-
3 GRImRNA s Alcantara ! ;
13 K562 ?
Gl S (DNA EGR1 R
) [4 ) TPA- Fe  EGRImRNA
TPA K562 s
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