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ABSTRACT To investigate the effect of human acetytransferase-like protein(24LP) SiRNA on radiosensitivity of
colorectal cancer CL187 cells. For this, the expression of #Z4LP in colon cancer tissues was investigated, based on
information available in clinical databases. After hALP knockdown, CL187 cells were irradiated with gradually
increasing doses (0 Gy,2 Gy,4 Gy,6 Gy and 8 Gy), and clonal proliferation and cell viability assays were used to
detect radiosensitivity. After with the Z4LP SiRNA duplex, the percentage of cells in which apoptosis was induced
by radiation at the dose of 8 Gy was detected by flow cytometric analysis, and the expression of Z4ALP, P53, and
BAX was examined by western blotting. Following irradiation, the ratios of surviving fraction between hALP
SiRNA and negative control SiRNA groups were 0.63, 0.5, respectively, for total doses of 2 Gy(RBE=1.26). Silencing
hALP enhanced the radiosensitivity of CL187 cells. Moreover, #4LP knockdown increased the percentage of CL187
cells undergoing apoptosis from 19.53% to 36.49% (p<0.05). The expression of hALP, P53 and BAX induced by
radiation further increased after Z4LP knockdown expression. Further, 24LP knockdown expression increased
radiosensitivity of CL187 cells. The expression of hALP associated with the radiosensitivity of colorectal cancer

cells, which is beneficial to screen potential molecular targets and to provide indispensable experimental data for

improving the efficacy of radiotherapy.

KEYWORDS SiRNA, hALP, Colorectal cancer, Radiosensitivity
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45 E s 2 3R A LT AL R G o
AR, BT AR AR S5 R AN A 3 7 U B3
W4 H e KRR RS B 201548, FKE
B 376 300 41, S N SR i R A 1
5540 FETCHE 191 000 41, J& A [N A 4 e
FAEREE SO e ARTEGEE R, REE WS
R IR T 4 ks, HoRZHE W B e
BT Rt i . FARARR MR ER
S 1) B BT 7 2, (H R Al 1) TRV 9T T U
%, HR#MERFEm Y.

BTG B RIEVIRA, ZH
T ] o A1 75 1 3 e 00 B e B bR VR T T R . W
BT AT LAR = B e B TR VIBR 2 . R
i 2 ARNL R W, H BT H BT ™ A L T B
BIG T W Im R IT 2%, B il Bh s I7 Ja A 29 20%
() A8 3 1k 31 5 B 58 4> 2% fi (Pathologic complete
response, PCRO "' HAT, [EHN4kwHHL = GE05 HEH
VP 45 B e TS BBt 1 4 R bR, PRI, PR
iy 225 L g e TP HRpL (R AL 1) AN R 2R 45 L s T T
BRI G R 2, 6 3R U7 R R I R IT AR

BRI, 2P E A MR B AL U
BURE T R E R . TFREKI, 2 Fh
M HEE 4B AL A0 ), 40 Anacardic acid.

Garcinol. Curcumin 55§83 in 22 o[98 240 Ja 1 80T 7
B Y . hALP  (human acetytransferase-like
protein) t # 4 NAT10 (N-Acetyltransferase 10) ,
M OB RN, EQ R 2R hALP 5
hsSUNI1 (Sadl unc-84 domain protein 1) 3t [ /E H
¢ 3k 2H 25 (4 H2B 1 Lys15 Al H4 [ Lys8. Lys12.
Lys16 ZMiAk “'. hALP /& 5 2 5 JEUH SO 1 R
A BT . AR FT A i Gt SIRNA - (Small
interfering RNA) B, WEUTER hALP 3:H )5 45
L e A RS BB () e, AR & B
TR AR BT SR A0 H Al .

1 MR5ERE

1.1 BIEE

£ Oncomine microarray (4 & (http: //www.
oncomine.org) &I hALP mRNA 7£ it %} 45 B 7 &
PRAS R IL . LL “hALP B NAT10” fE Ay 56 i
i, f#H] “Cancer vs. Normal analysis” JN#]25 i €
%A%, 1EFE “Colorectal cancer vs. Normal analysis”
YER M2 . K H Student ¢ 50 115 & 4H p 1E -
Oncomine MG IEARHEM . BVEAL IS 1T B .

1.2 AR EERF

CL187 4l [ 35 [E ATCC Ui %5 ; DMEM 5%
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FRBAR A IE W B B Y= H ARG R A
"] s hALP SiRNA A1 B 1 X B8 SIRNA  (Negative
control, NC) M b Byl 25 ARG BR A 7 B it
Fb G e G R % G457 Lipofectamine2000
g H 3 [ Life 2~ & 5 AnnexinV/PI  (Propidium
iodide) XX G T2t & 0 B b 5t B AE YR
PR 2 & : hALP $i 4k . P53 Hifk. BAX (BCL2
associated X) PUiA. PB-actin HiAA M H 2N =& 4
VIR R A CCK8 W& H & LB LY
FARBER AT ECLERARF&EWH FigE s K
VR IR A A

1.3 SiRNAF%

hALP SiRNA ¥ 4 : 5'
-CAGCACCACUGCUGAGAAUAAGA-3'; NC &
%: 5-UUCUCCGAACGUGUCACGUTT-3'H |- ##
ARG R A 7

1.4 ‘RpRIEFFFNERET R4

CL187 4l fl 4= K 7E 25 10% ity 2F 1fiL 3 ) DMEM
BrIguirh, 7E37°Cy 5% CO 53 Mh iR . 41
fEARIESE 0.25% EDTA R AL . BRES 775K
F FL B %2 Triology H 26 I IE 4% 6 MV X 5 28 [
S, YR BZFE 100 ecm, 8 4% EF 20 cm*20 cm, )
% 300 cGy/min,

1.5 % SiRNA BEiHR

25 e’ B IR R 0.8 10° M, 53724 h
J 8 40 PR 8 5 0 B 80% MIIE A . BB KR 1)
SiRNA 200 nmol/L, MG Ifil i ) DMEM 3% 7% %
200 puL, JBZ). BUIRF A 14.25 uL, JIAN 200 pL G
I35 1) DMEM B5 723 5] . 7E 5 min 2 WKL |
PIRP R A, IR ER E 20 min. IINAFREGL 40
i, #£37°C. 5% CO,F-FETE 7. ¥ 4k6h/a,
e F & A 10% fig 4 I 7% (Fetal bovine serum,
FCS) KIDMEM K373k, %448 h 5 4n i #2524
LRIE ST, 7 8 Gy, 24 h U8 4 i A 2K 1 B
TEAST DN 2 1 R R IA T DL o

1.6 RIEFEDTSER

G 3@ B 1 4 B 2 0T 35 mm ¥ 40 a3 5%
M AN F: M A 100 KT 50 4N 4H
ML TERE B, (E37°C. 5% CO, R I 5%,
o it 0 B S 2 TR, IR0 Gy 2 Gys
4 Gy. 6Gy. 8Gy. MNETRG, 4848557 12~14 d.
0.02% MW E e th . THEUREN R FR I 2 50 4>
A LL ERI SRR SRR R = O Sy 40 b
FED x100%; 4 MLAF 5 73 =256 20 v [ T2 B3/
X T RE T B . AL 2 BE R R AU G R = AR
o AR AR 4 2 00N =50 R AL A R A 35 20 B/ sz
6 4L A A 7 B

1.7 HRETFEIEEREN

CL187 4t i sZ s S 1) B S 2R A e, e
F 96 LI, HESLIE 10 000 NgHL, #3ANE L.
96 fLIR B TR R b 4k SR 32 24 h 5 AL
A 10 pL CCKBIF M, B TH AN BEOLIFE 2 he
AR A T 450 nm Y%K Ab I 2 WG FEAE . A0 BRAE IS
= (TR AT BRI EEEED) *x100%.

1.8  “MRAT oA

Ve VU B 4 Y PRV A, RS A A 5 A
RBLTE . I 10% FCS ] DMEM 24 11 fifi g 1) /5
M, JER 4w T 8, R IE0EY, Hik
1 000 r/min, &> 5 min. F] 4 °C T4 ) 1B R 2%
M ER ¥ (Phosphate buffer saline, PBS) ¥ 3 i .
BERWEZ AT, S F 5% B (1) PBS 44 4 A it e B 0T
Bk s, I 1xPBS B HT R4, IFit#.
B Sx10° 40 iR B39, 1 000 r/min, 250> 5 min J5 77
3, I 500 pL i 1xBinding buffer 5 2 41 i
M5 uL B Annexin V-FITC, ®#E2L]. £ =i
N, SRS mine EALET 1 min A 2 uL,
PI, 7£1 h kAT iR 2N Ak il .

1.9  Western blotting #&

WS S U0 vE W oE % (Radio-
immunoprecipitation assay, RIPA) % i i 24 fiff 4fl
Mo, RIS ES. MERRESE, nSDS-
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PAGE & (1 L FEZE PR, 95 °C A1 5 min J5 L FE.
o R HURE 15 mA AT H IR Bk, %2
PVDF i, 7£ 5% i I5 @k () TBS 35 P Hh = i 355
M 1h, —$HL4°CHELR. TBS-THEE, &
K Smin, P4k, Pzt CLEa
HRP Hiifk: 1 : 50005 l2yr i HRP Hifk: 1:
4000, =i HE 1 ho FF_Ht, H TBS-THEME,
RIS min, P4 K. UL A ECL 7 &%,
XMRER B, B, HEKEEREBRET,
EE S 25 I A 3%

1.10  BIEGIT o

Fifg sese &2 /b # A 3, B FH SPSS 17.0 F A
BTG 90 0T o SEIRBUE FH xes oK, Gt ot
K PR A ST ¢ 4G 56 LA 2H TR () 22 5, XU p<
0.05 W\ ARG ITH# 2 744 & . #H GraphPad Prism
AP AT B AR

2 #HR

2.1 IGERBUEEIZHE hALP 7£ & Fh i 4A 40 Fh Y

FKIKER
2.1.1 Oncomine % #T hALP /2 I 43 v &9 % 1k AR

F H Oncomine %5 #i% J 75 £ $& 4 P 75 1) hALP
TE Jil g8 v () R IE MR« 2160 )5 B OR hALP i &
15, WA HRERIRhALP RKIE . RIEKFHETIHE
R 20 25 9. MR p<0.000 1, Fik 7 EHOk
T2 AW PR e S5 F, e H 00 o 4L 2R 5 JoRg L 2R R Xt
b, s5RwE 1 por (B mgsk hiE e
M, A5 RETS LT D . Oncomine FHE & H 4t
WEE T 360 NSRRI FE 45 5, G T hALP &
A Gk 2 % R R A R A 104, Hod 8 M
Jiiw N~ hALPfEZS E e (CBLdE 45 B s g B
W) Pk, 1 AWFEE R hALP 78 3L IR
ik, 1 AMEFE 7 hALP 7E [ I s 2k
2.1.2  Oncomine % #7 hALP & £& A/ I 7% 40 22 %
%K

7E Oncomine ¢ ¥% 7 (1 10 M E s £ 3L &£ 1
hALP FIAH Giit 2 2 Rt fi 45 R 214, XtoE
45 R AT Meta 20t CILIE 2>, BB 45 B W M
CELH5 25 B W e A0 25 B % IR 98D I IR #5 45 hALP

mRNA [ R IE Ko 400 )7 B3R 45 B B i
PR A5 A hALP mRNA ) 32 1k b IE 5 45 )l 20 23 A
B, 00 FE AR SR HE N hALP mRNA £ 3A /K i
o WA RE IR, A Fk=666, p=7.40x10",
45 EL W R s 41 40 hALP mRNA Rk /K7 B m T
B G L GVbR AR o A5 320 1 A Rl 13 2 4 4
B 1% 4 B R A BOAE R X LI BB A R AR H .
Oncomine 47§72 75 hALP 7E 45 FL W g 41 2138 18 K
FRFESTIEE S BEMHR A

Cancer
Analysis type by cancer VS.
normal
Bladder
Brain and CNS cancer
Breast cancer 1

Cervical cancer

Colorectal cancer

I

Esophageal cancer

Gastric cancer

Head and neck cancer

Kidney cancer

Leukemia 1

Liver cancer

Lung cancer

Lymphoma

Melanoma

Myeloma

Other cancer

Ovarian cancer

Pancreatic cancer

Prostate cancer

Sarcoma

Significant unique analyses 10

Total unique analyses 360

Cell color is determined by the best gene rank
percentile for the analyses within the cell.

Note: An anlysis may be counted in more than one
cancer type.

1 Oncomine ?ﬂlf&lﬁﬁﬂﬁ hALP 75 i v 1A
CRE 8 LI 45 D
Fig.1 Analysis of hALP expression in tumors using
Oncomine database(color online)
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Median rank p-value

Comparison of hALP across 21 analysis
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Legend

1.Rectal adenocarcinoma vs. normal
Gaedcke colorectal, Genes
chromosomes cancer, 2010
2.Colorectal adenoma epithelia
vs.normal Gaspar Colon, Am J
Pathol, 2008

3.Colorectal carcinoma vs. normal
Hong colorectal, Clin Exp Metastasis,
2010

4.Cecum adenocarcinoma vs.
normal Kaiser colon, Genome Biol,
2007

5.Colon adenocarcinoma vs. Normal
Kaiser colon, Genome Biol, 2007
6.Colon mucinous adenocarcinoma
vs.normal Kaiser colon, Genome Biol,
2007

7.Rectosigmoid adenocarcinoma vs.
normal Kaiser colon, Genome Biol,
2007

8. Colon adenacarcinoma vs. normal
Ki colon, Int J Cancer, 2007

9. Colon adenacarcinoma vs. normal
Notterman colon, Cancer Res, 2007
10.Colon adenoma vs. normal
Sabates-Beliver colon, Mol Cancer
Res, 2007

11.Rectal adenoma vs. normal
Sabates-Beliver colon, Mol Cancer
Res, 2007

5 10 25 25 10

1
-
<

12.Colorectal adenocarciinoma vs.
normal Skrzypczak colorectal, Plos

One, 2010

13.Colorectal carcinoma vs. normal Dataset Patient
Skrzypczak colorectal, Plos One, sample
2010

14. Colon adenoma epithelia vs. Hong colorectal 52
normal Skrzypczak colorectal 2, Plos g

One, 2010 Ki colon 123
15.Colon adenoma vs. normal Skrzypezak colorectal 105

Skrzypczak colorectal 2, Plos One,

2010 Notterman colon 36
16. Colon adenoma epithelia vs.

normal Skrzypczak colorectal 2, Plos Gaedcke colorectal 130
One, 2010
17.Colon carcinoma vs. normal Sabates-Beliver colon 64

Skrzypczak colorectal 2, Plos One,
2010 Gaspar colon 78

18.Cecum adenocarcinoma vs.

normal TCGA colorectal, No Skrzypczak colorectal 2 40

associated paper, 2011

19.Colon adenocarcinoma vs. ICGAcolorectal =7

normal TCGA colorectal, No
associated paper, 2011

Kaiser colon 105

20.Rectal adenocarcinoma vs.
normal TCGA colorectal, No
associated paper, 2011
21.Rectal mucinous adenocarcinoma
vs. normal TCGA colorectal, No
associated paper, 2011

1

. |:| Not measured

%

»
»

The rank for a gene is the median rank for that gene across each of the

analysis.

The p-Value for a gene is its p-Value for the median-ranked analysis

2 Oncomine %4fs & 73 #r 25 EL I R 2L 2 hALP 33K /K- CRE 0 L I 45 1)

Fig.2 Analysis of hALP expression in colorectal tumor sample using Oncomine database (color online)

22 EEBE CL18T BHUTE hALP B E RS @
B

CL187 41 Jiil %% %t hALP SiRNA Y BA 1% %} [
SiRNA J5i 48 h, Western blotting 15 #ll hALP 2 [ [
FiktE M. 45 5 B8 hALP SiRNA 2 [7) 70 2k hALP
FR (3 @ (b)) Do VTERAALPIEH 5 HLAIE
I CL187 41 JE e T 35 mm 40 g5 7= M,
25 7 A M S IO, FRIE 80 Gy, 2 Gy, 4 ' .
Gy. 6 Gy. 8 Gy. W% FEELIARH A 77 & 4775 ith
2k (B3 (¢) ). {5 RBE, RJRBE=SF2 (X}l
) /SF2 (UUER hALP FER ) . XFHE4L, ViEk
hALP B [KIZH 1) SF2 73 71l /2 0.63+ 0.5, RBE 41.26.
UUER hALP FE R 40 25 E i CL187 20 Jf st U
.

B-actin

NC hALP
SiRNA

G
S
N
o
1

hALP / -actin
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A
()
53

0.1

- NC
-o- hALP SiRNA

-

Surviving fraction

0.01 & 1
0 2 4 6 8 10
Dose / Gy

3 (a)Western blotting f Il hALP £ [ IR IA L 5 (b)
Photoshop #2F 7 BT hALP Fl B-actin 257 I AK JEAHE ; (c) Tl
TG SIS VT S B A A 0 B+ 5 A U, p<0.05
Fig.3 (a) Western blotting was performed to assess the
expression of hALP 48 h after transfection; (b) the expression
of hALP was quantified using Photoshop software; (c) cell
survival fraction was calculated by clonal proliferation assay,
*compared with the control group, p<0.05

23 HEECLIST SIEhALP EREEET 4k
PRETHmAEZE T-EE 51

SEEL W CLIST VIR hALP LR 5, 4232414k
TS, FIE%N0Gy. 2Gy. 4Gy, 6Gy. 8Gy,
JRG 5 PP T 96 FLAR 4k 215 772 24 h,  FIH CCKS ik
%é%Wcuw%w%ﬁﬁi,m%ﬂT(@ﬁ

DUER hALP FE R 2H CL187 41 i 432 52 33 184 771) & S 2R 1R

S5 2 P BB T b A e ok B R S B (p<0.05)
HAR WK 4.

1.0 X » - -
x 0.8¢
Z o6}
2 -~ NC
Z 04t -= hALP SiRNA
8
0.2
1 1 L 1 J
0 2 4 6 8 10
Dose / Gy

4 CCKS8 IR & A CL187 4 (¥ 7775 2
* 55 R ZH AR LG, p<0.05
Fig.4 CCKS kit was used to detect the cell
viability of CL187 cells, *compared with the
control group, p<0.05

24 HEBRECLIST IR hALP EEF1EZ 814
il \\ETfﬁﬂﬁlﬂtttﬁU

CL187 41 i L Bk hALP F£ [N )5 5 52 5 4% FR 5
&8 Gy, HR4T)E 24 hEEAM AL, Annexin V #1PI
R, L X 2 e I A A CL 187 4 i 1 o 2
bl &5 Rl s fron, 45 B W CL187 Yl 2k
hALP 5 R J5 4% 52 5 26 HRIRE . 248 M O T2 B9 A
19.53% 17551 36.49% (p<0.05).

NC hALP SIRNA
(a) : (b)
4.02% 1.96%
A
S0.
X
< 40
2
8
& 0.71% 2 30
gm
12.28% 6.66% 10
0
Bt v & \w\v. ‘QL\\*V
B et St ‘ﬁge ‘s}gg
&
0.30%
Annexin V s

5 UL/ AR I CL187 4R A T-A5 58 s (o) Ge vt 2773 i I T- 4 71 23 B e 38
* 5 IR ZHAH R, p<0.05
Fig.5 (a) Flow cytometry was used to detect the apoptosis of CL187 cells; (b) statistical analysis of changes in
percentage of apoptotic cells, *compared with the control group, p<0.05
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25 STER{RHEEMMREMABIhALP.PS3.BAXH)  FJH Western blotting 4% A Jll hALP. P53, BAX
xRk HAMFEEN. 458 ER, B35 RIS &K
B, CL187 it N hALP. P53. BAX EHKIEIA

CLIS7 40252 0 Gy. 2 Gy. 4 Gy. 8 Gy ils L
TR KT (E6).

BRI R R RIS, B TR IR ARSI IR 24 1,

(@)

0 2 4 8 Gy »
©  30r
=
b5 £ 20t £
o k3] 3
= i A
o ~ i
- 3]
2 3 10 3
0
B-actin T 0 2 4 8 0 2 4 8
Dose / Gy Dose / Gy Dose / Gy

6 (a) Western blotting il RALP P53 \BAX Fll B-actin [{) & [/ %215 ; (b~d) Photoshop %% {73 #T hALP.P53 .BAX Al
B-actin 257 (1) A BEAE , LA B-actin K FEAE AT R, 458 11543 B hALP(b) - P53(c) R BAX(d)5 B-actin K FEAE I LE,
P BB xets R 5 * 50 REZH AR L, p<0.05
Fig.6 (a) The protein expressions of hALP, P53, BAX and B-actin were determined using western blotting, (b~d) expression of
hALP (b), P53 (c), and BAX (d) was quantified using Photoshop software. The data are normalized to the B-actin and
presented as x+s, *compared with the control group, p<0.05

26 UEBKALPEFEE CLISTMEZ LB G4 E THRMAH L5724 h, Western blotting
B}, P53.BAX Fik7/kF Kl hALP. P53, BAX SHHMREEN . 45 R E

o 2% IR B S P53 BAX ik KF 1, VT

CL187 41 ju %% 44 200 nmol/L [ hALP SIRNA YT ZALP £:[H 5 525 2] #2 P53 BAX 351k K HE— 35

RhALP R )5, 1R ATLR IS, FIE8 Gy, M4 tEm (B,

(d &3 NC

a2 NC © &2 NC
@ hALP SiRNA

@W hALP SiRNA @8 hALP SiRNA

501 : 50r .

p53 / B-actin
BAX / B-actin

AN

N\

»
O
Cro(\\‘

O
B-actin Oo“\

7 (a) Western blotting £l hRALP P53 \BAX Fil B-actin [¥] 5 1 5232 ; (b~d) Photoshop %X /44341 hALP(b).P53(c) . BAX(d)
Al B-actin 2571 I A FEAH s * 5% HRZA AR LE , p<0.05
Fig.7 (a) Western blotting was used to detect the protein expressions of hALP, P53, BAX and B-actin; (b~d) the expression
of hALP (b), P53 (¢), and BAX (d) was quantified using Photoshop software; *compared with the control group, p<0.05

30w NS LIRS BN RE IS . ATPBIHAEX A C o

R I 3 MR T LA R L5

PALPSEILT ISR EAR (P13, Ry parp s 70617, fE41IBA KNI ALP s

2.5 kb, Gl 834 MFAIR, Iy FRO4KD. hALP i Fepalfk (. 542 B hALP HO I KP4

EARCHIERBMAER AL . hALPE AN SRS SR MR HR LU D
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K, Shen &5 M iE H A B AL AT ZH ZUE F HiR
Xt 155 B AR, 28 151 4 4L 23 B3 1 g i Ak 2H £ b e
FERA A ABATHI 7T, K ILhALP /£ L R4
Jh Rk, JF H hALP [ K T 5 g it 21 41
S REYIMC . Zhang 55 % 17 9] e A (T
i J1T- 9 2H 23 R0 i 55 4H 23 13 AT Real-time PCR 43 7,
FXF 186 191 et K2 3 1) JFH 9 4HL SR8 55 4L 2UF i b
ARIAT G AT, R BUIE I ZH 214 hALP 1)
RiLK P TREHS, hALP £ FHETE A R
P&, MaZE U ffi F Remodelin (hALP 3011 551))
PR FE A T H R B AR hALP (3655, BT
R SRR 28 T AR AR . BHAESE U B e 44k
AR 80 7] B fis 5 5% b i 2B 5 080 AR (A I b
KRIAT G AT, R hALP 3R 55 5 B8 bk
e R A ¢ JR LS5 U7 B A S 2 0 E &
PCR £ AN 48 1] 2t 6 240 it 11 1fn 95 £ 2 2% 20 51
G ML YR 0 A AR N ) A S A A
ATRCI, I A MERE 20 A 1 L0 235 hALP mRNA
FIEAKTFE TR, H hALP mRNA [ 5 2R ik
52BN AL A 5 S A R % IA G . Zhang
S U9 ot &5 W e 2 SUEEAT S AL A BT I R
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