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Construction of differentially expressed cDNA libraries of aldehyde dehydrogenase

with high and low activity from tongue squamous carcinoma Tca8113 cell line

Sun Shoujuan, Ji Ping, Deng Cheng, Li Ying, Zou Bo, Qi Xiaojuan ( Department of Oral and Maxillofacial Surgery, Stomatology
Hospital, Chongqing Medical University, Chongqing, 401147, China)

[ Abstract | Objective  To construct the differentially expressed cDNA libraries of aldehyde dehydro-
genase with high and low activity (ALDH"®"/ALDH"") from tongue squamous carcinoma Tca8113 cell line.
Methods  Expression of stem cell marker ALDH was detected, and ALDH"®"and ALDH"" cells were collected
by Aldefluor assay combined with flow cytometry. Differentially expressed genes of total RNA that was extracted
from the two cell subpopulations by Trizol were screened and amplified by suppressing subtractive hybridization
(SSH) , and the PCR products were connected with pMD18-T vector and then transfected into E. coli DH5a for
amplification. Enzyme digestion, gene sequencing and homology analysis were performed in 24 positive clones
that were randomly picked from each library. Results Two subproportions of ALDH"®" and ALDH"" were
screened out, and ALDH"" cells in Tca8113 cells accounted for 2.5% . RNA D(260)/D(280) of ALDH"#"
and ALDH"" were 1.93 and 1. 92, respectively. Two-directional subtractive ¢cDNA libraries of ALDH"®" and
ALDH"™ were constructed, and each library comprised 500 clones. PCR analysis of 24 clones randomly picked
from each library showed that insert-fragments distributed in 200 — 700 bp, and no false positive clones were
detected. Gene sequencing result that was analyzed and indexed by PubMed showed that cancer related genes
included SLC25A13, KLHL2, NPC1, WAPL, BARDI, Notch2 and EEF2K. Conclusion  Two-directional
subtractive ¢cDNA libraries of ALDH"®" and ALDH"" cells were successfully constructed.

[ Key words | human tongue squamous carcinoma Tca8113; suppression subtractive hybridization

c¢DNA library; cancer stem cells; aldehyde dehydrogenase

Supported by the Scientific Research Foundation of Chongging Municipal Health Bureau (2008-2-231; 2008-2-232). Corresponding author: Ji Ping, Tel: 86-
23-88860056, E-mail: jiping_62@ hotmail. com

[(BE€mE] FRH TARPRIIES (2008-2-231;2008-2-232)
[ ﬁ{%{’ﬁ%} Z S L (023)88860056 , E-mail ; jiping_62@ hotmail. com



F34BH MW
201242 A 15 H

= E BE R ¥ ¥ MR
J Third Mil Med Univ

Vol. 34, No. 3
Feb. 15 2012 227

iR T A A RIS A A, IR A b AR —/NRE R
A B IR RE 1 0 20 A RP R A0 A X 3 4
Ha AT B R A R JEAOARR . Rl JLAE BB
S B EEBE R I T 20 R S B
lif ( aldehyde dehydrogenase, ALDH) , [&] B 7£ 4K 22 ifi Jg
CHFE" ZLRRE" Sk SimueE' " %) T 4n ke 4n
J b B ek v T AEAR IR T AR e rh k. R
i FRBEIS IR B, A SR HITE 2 50T 40 i vh i 3R
K ALDH 43 ¥ 7 8598 Tca8113 21 iyl ALDH"" 7 %
20 AT ALDH"™ S BF 40 0, SR FA 00 o 2 90 0ok 2 52 B R
(suppression subtractive hybridization , SSH ) 4 % ¥ W 7
20 i 22 S BE P OB ) cDNA S, Ay B2 g fF 58 I dg 1 4
T RE DRV R DA K ied R R AL S LS B

1 #ESHE

1.1 e

T 95 Tea8113 4 2 PR BE B4R 43, It iy B ity
AR A I 2 B B T 26 U BB B 1 A/ S 30 28 B 5 B o
WA 10% /N4 Il i FO ST ) RPMI1640, 75 5% CO, 37 CHfi
L BE B SR AR T B IR B 2 KA AL AR
1.2 &K H 5%

RPMI1640( GiBeo/Brl /A 8] ) L 10% /)2 135 (40 M 1Y 2 75
Y TRMEIA R E] ) ,2 mmol/L L-glutamine , 100 U/ml peni-
cillin, 100 g/ml streptomycin; ALDEFLUOR® 7| &; ( Stem Cell
Tecnologies , I E K ) ; Trizol & RNA Jli#2iX7] ( Invitrogen ) ; PCR-
Select™ ¢DNA Subtraction kit( Clontech /3] ) ; Tag™ fiff .pMD18-
TH A (W HEAY TRREAMRAHA); QAGEN 1T Gel
Extraction Kit( QIAGEN 23 #] ) 5 HAb 3 58] ¥4y 4 11 5 1= 7 73 #r
afi, B L ABI9700 (ABL 24 H]) , BE G R S8 GIS-2008
( B RBERHA R H ) AR B VKA B L Yk A ( BIORAD 72
#]), BD FACSAria BD FACSAria I i =X 41 fif1 43 3% X ( Becton
Dickinson)
1.3 Tca8113 2mff & ¥ ALDH & ik 4 4|

& 10% /4 1ML RPMIL640 15 37 A % %04 40 i, 1
0. 25% REEHH L, B 7 B LI AL, B0 25 B3, B T ALDE-
FLUOR Assay Buffer 1, 41 i 1450, 1% 40 i e B o 1 x 10° ~
2 x10°/ml, MAATECH 0.5 ml A2 e BR . AR n T
e : OHER 2 412 mm x 75 mm & F 40 HIFRIE “ test” F1“ con-
trol” SRS TE " test” 48 P B AR #E 1 I AN 2K 0 ml (n W] AR 4R
SEIS TR B R N) o @NA 5 xn ul DEAB(DEAB 24 ALDE-
FLUOR &5 A9 #0175 ) 33457 2= “ control ” 45 /R, i1 5 x n pl 154k
i) ALDEFLUOR J£J51 % “test” 4, 1B A I 52 ZIWCH n/2ml
DEAB* control” % 1, (3 1£ 37 “CK Vi I & “ test” 4 Fl
“control” 4% 30 ~ 60 min, @WFH Z )5, BT A4 F:250 x g,
5 min, i F#,0.5 xn/2 ml ALDEFLUOR Assay Buffer( buff-
er Je T [ BT K By 1k 1 I S0 267 W AME Y ) SR A0,

LREE RS, S BB VK s O3 2R 40 AR ALDH 36
BT
1.4 ALDH"®"#= ALDH"" 7% & % 2 fitLt4 FACS 4-i%

TG LA U ) ALDH 7 Tca8113 4 Jifl 5 H () F2 36 45
SR AT LB S5 ) DEAB J X7 B2 v, 5 0o
B ALDH" 240 MO 7E 8 BB 2K, M Se mal AR i ok . Rk
#isE ALDH"™ 5 ALDH" 4i i fe Bl [ iy ek, by 14k
2R 5 9 ALDH"™ F1 ALDH"" 737 BE 40 D, T A1 e 043 Sk 5
053550 B85 4 SR 2 P 240 ML, S0 W AR SR B T 6 T
2% 1R T S A KR TR RO 40 . A% ALDH™ &5
ALDH"™ ZificsE 2 EP 45 rp 5 Wi 4 20 i i s 0 R4 BT
JEHATET =70 CUKHI £ . X Bk ALDH™ i ALDH™ 2
BRI R4 2 2 x 10° 41
1.5 ALDH"#"#= ALDH"" % & % 2m i, % RNA #9342 5L

B A7E R ALDH" F1 ALDH"™ 21 B 4% B8 Tnvitrogen /2 &) 1Y
Trizol ULHBIEATHRAE . FHH EKIMHE BT 1% B IR A
VKX RNA BT K e Bt i 45
1.6 3l I s 40 o 09 3 5

ST IH IR AL SE SO 1 A IS 58 SCPE 2 (LR AR 1%
2) M 1 v ALDH™ S S256 5 ( tester) , ALDH" Sy 4K 5y J5
(driver) ;%8 2 H ALDH"®" 3 5286 )7 (tester) , ALDH"" S BK 5 J7
(driver)
161 IHIPER W25 B ALDH" 40 ) & RNA A0
ALDH"™ il iy & RNA 4% 2 pg, EATH0 I PE I 44 52, 5 R
Clontech 2> 7] 1) PCR-Select™ ¢DNA 314 sk it 35 & 10 B 1 I1 4R 4
SERRAT IS F45AE : AU cDNA 14 8: B 2 ng & RNA,
5 cDNA & B 51 %) (cDNA & 1% 51 ¥ )% 41 i 5'-TTTTGTA-
CAAGCTT30NIN-3") .5 x First-Strand Buffer dNTP Mix  AMV %%
SREHEA , T 42 CASRINE 1.5 h 55 A L cDNA 265 1 4455,
UK BN o DASE 1 5585 AR G B cDNA 26 2 4555 ARG i
H:4iifk . @Tester il Driver [ cDNA 25 Rsa 1 E&YI, FH PUBK 3L N
VI Rsa | X6 BUABLEE cDNA 43 J TR Y) 7= A K/ NVEE Y
-3k A U cDNA F Bro @23k 4 ALDH™ fil ALDH"™ 4%
G330y, e 2 03 AN S k 1 (Adaptor 1) A4k 2 % 4%
(Adaptor 2) ,%8 3 {i3{EH driver, H:H Adaptor 1 [ 51 g :5'-CTA-
ATACGACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGGT-3,
3'-GGCCCGTCCA-5"; Adaptor 2: 5'-CTAATACGACTCACTAT-
AGGGCAGCGTGGTCGCGGCCGAGGT-3", 3'-GCCGGCTCCA-S,
@IH VAL SE TR 53 50454 45 2 3k 1 F1 2 (1) cDNA 5 Driver
cDNA RGHATH 1 505438, SR E 458 1 RIR2ET W) 5 it 4%
75 Driver cDNA YR G HEAT5 2 RTH A 3C . @I IA5E ™
Yl PCR ™1 : LASH 2 $eVH A4 W) A AR AT PCR 473
B IR PCR SN ARy 50 wl, FHir 405 35,5 wl H,0.5 ul MgCl,
(TaKaRa) 5 pl 10 buffer (TaKaRa) .1 wl dNTP (10 mmol/L) |
1 wl Primerl ( F3751 4 50 pmol/pl) .1 wl Primerl (F #5140
50 pmol/wl) .1 wl Template (55 2 452235 7=4)) \0.5 pl(2.5 U)
Taq(5 U/pl) o KW 244F:95 °C 2 min,94 °C 30 5,62 °C 45 s,
72 °C 1 min, £ 25 NEH, H A PCR primerl J¥ %1y :5'-CTA-

bF B



5534 B3 M
228 20124E2 A 15 H

= E BE R ¥ ¥ MR
J Third Mil Med Univ

Vol. 34, No. 3
Feb. 15 2012

ATACGACTCACTATAGGGC-3', 5'-CTAATACGACTCACTAT-
AGGGC-3', #4545 1 W PCR ¥ I Ml ( QIAGEN Jiz i 4k 12
) o B IS Y DNA J BeilbA 74 2 Y PCR 471, OB R & A
FAFIRIES 1R XFEE 1 YORIES 2 I PCR P> W47 B R bl B
H ARSI 4 B
1.6.2 PCR =4y i) 4l Fl 52 P& H 55 2 I PCR 74 1]
QIAGEN Jeafifb il f| & i A7 4iifh , alifbJ5 1 7 4 5 PMD-18T 2,
R, DL R DHS o [ S2 S 4008 . K551k )5 ks
FRIRAEIRAT X-gal F1 IPTC (93520 T % £ 19 LB 90 mm ~F4iy
1,37 CHEIBERFRAE, K B MR R AIE, KRS
PRk 1 B SO R VR L 55 R AT HIh R AR
L7 #HAT5E

HLAMEAL TR PCR AT HE o E T ORI 2 2 4
A b T KT ) 2F 25 BE AL PR % A0 1Y B T 7 4% 24 A, 20 Tl $ 7o
F 2 ml LB §53:3H,37 °C 200 %%/min 5537537, B 20 wl FHIK
BLOJETENBR , LA primerl Sy 5| 34T PCR 4714, BRlEWHEE
S LUK S E R I AT B P oA Al A R BOFHA IR
1.8 M A4 R 49 Blast #= pupmed 447

AP Y E B 48 AN BHAE vE R, 26 DU 4w R, I S AE
GenBank 1 Jf] BLAST Iy i £ $% & 4~ /¥ 51 F B ML A9 A 1Y
mRNA F 41, f 7 fY) ik DR B 22 e ik (), O 22 S5 ik X A
http ://www. ncbi. nlm. nih. gov/pubmed 3JF47 SCRik £ 2% 43 #r FH2)

fig.
2 HR

2.1 ALDH & Tca8113 %m g, % v 64 £ ik #aim)
F Aldefluor assay 13t = 4l Md R (FACS) , 3% {7 4 il 21
ALDH"®" 4HJifd i Tea8113 ZHHEMY 2. 5% 7247 (1 i P2 [X) .
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-

]
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il

SSC-A(x1000)
SSC-A(x1000)

T T
10? 10° 10" 10
BAA-A

10100 100 10°
BAA-A
A:# DEAB;B: £ DEAB
Pl: 4t 69 ALDH"®" 2w jé; P2, #m 69 ALDH"" 2@ j&o; P3. 5 ik 49
ALDH" 2 g,

1 FHEE Tca8113 ZHHE % & ALDH"" 48 f iy 44 1)

2.2 ALDH"##= ALDH"" /% I %% 4m Ji2 64 FACS 4-ik
T4 Al i ALDH" 40 i, 35 U 5 I 64 5 5
SR EE T R A — /N, 29 5 1. 3%, anf&l 1 Ay PLOIXR
3% ALDH"™ 2 st A7 328 EBU i 2601 2 588 3 A0S g — /N I 7
Yif, AN 1 g P3 DK A
2.3 % RNA 9 Eo#
SR T £5 ALDH" F1 ALDH™ [ i3 RNA D(260)/

D(280) MELAE S0 1.93 FiI 1,92, FKAALERE R AT, 1% BiligHE
BB, TBE ZZ0hi,120 V,20 min ALK g R i AR (1 2) .

1:ALDH"" % RNA;2;ALDH"" % RNA
B2 % RNA REZIRIGRA kSR

2.4 %1 kA2 kK PCR EGHIGHERK B RE R

LA primerl | WIHEAT 2 SEAMHITE PCR 93 2 )5, th BUA
0.1 ~2 kb RNEFPIREUSEAT , PCR 7 BAHT JL-F- JC AR 457 HH 2L,
DLW PCR &3 25 4507 (181 3) .

M AR 1 132, 62
B3 $£1%(A)FIFE2%(B)PCR EKER

2.5 FRETEAFEERERL

2 AN SEBET AR P B S R TR VR I R S KN — TR
TG, 29 500 4~/47 .
2.6 ETUMHEHATFIEELE T B IRYE

PCR F=¥) A HL K E5 5 (T 4 .5) B« sa b i B2 )Rt L
S5 AE 200 ~ 700 bp i FE , H G FHYE TR

M 12 34567 89101112131415161718192021222324

2 500 bp—|
1 500 bp—f
1 000 bp—f

M A7 51 ~24. % 1 d &40 PMD-18T-cDNA Ji 4.3 3% /= 4
E 4 PCREZERE1 hEZH PMD-18T-cDNA FRA LR
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M 1234567 89101112131415161718192021222324

2 500 bp—
1 500 hp*’
)

M: 470451 ~24: B 2 F & 48 PMD-18T-cDNA Jii .37 3§ /= 4
BE5 PCRMEZRIE2 PEH PMD-18T-cDNA Fiti R

2.7 25 R & Blast f= Pubmed 4 #74 £

M S5 A5 5 45 SR B, BLAST 4347 J5 67530 11 4
[l Y5 1k 6 [HL, 4 2 ( ALDH™ A1 56 JE [ ) o 4 45 : SLC25A13
KLHIL2 NPC1 . EIDI , WAPAL  NOTCH2 , BARDI | ITPR1 , FRGI ;
JE 1 (ALDH"™ FHC3EP) fp4uf . EEF2K il MLL, K b3k 11 4
LI N A TAR SO 2 o 5 R 2 2 R B A S f i X 3=
Fi4 . SLC25A13  KLHL2 NPC1 ,WAPL .BARD1 Notch2 .EEF2K |
MLL,

3 itig

AT TR, S5l JUAFE I AF 55 A B e - 40 it v g
SR R R R R R R AR T 40 i =2 [R] T
A 22 S O ARAR B R 76 T 36 B A Rk e 3k, BT LA o
R e 20 e 55 A Ao T A ) 22 S R SR I, R AT
AT LARE G- T g e geg & R s AR R AL o DB X —
S FRATE e R AR E T 20 T 4 i bR B 0
{95 Tea8113 4 M Z2 A7 Iobyg T 240 e 248 e Al o e
T2 AR A AR A3 , R JE X R RP A AR Y RNA HEA T 538
e 2 AL T 25 SRR SO

ARSEG A0 bR R BB b Sl AR RIS
A ALDH ] 58 Ay Sk 35 50 6% 53 i 978 1 240 M A A 5 40
Z—, Clay %7 I\ 6 f5i] 3k 251 340 668 9 41 40 b 23 5 1
ALDH"®" 4y ( (540 gk 1% ~7.8% ) , 2414+ 50 ~
100 4~ ALDH"*" 41 g & NOD/SCID /Jn B+ B A] 088 .
SR princeig] W 97 45 2 &5 ik 5000 4~ CD44 *
CD24~ 4il My T f . X Ud B M1 xE T cDaat |
CDI33" " 2 , ALDH A5 AT R 2 Sk S50 493 1 41
BRSSO bR B o T LAAR 5256 2R N 6% 98
Tea8113 4 fifd & 43 % iy ALDH"" F1 ALDH"" 4 Jifg
VERAR SIS S50 X G2, X148 T He 1) e 20 ff e
S 55 = TR T 20 A 0 L 1) 22 S5 SR R A3 B o] RE B L
HRRFMEME X,

ARSI T A R I, R SSH AR MU Sl
g 22 F AL cDNA SO, B IEA T EK O

SSH FE A& AR5 1 1 42 28 F il PCR & 2 ok 1 —
Pl i 25 S 3R JE DR R8T 7 ik , HAT I PR M 341K i i
R FRAE T AR, RS T va b o A i i
FiRRaRFE R H A 5L K o RE ™ . @ H AT X I
P 1 DR B 9 = B D 4 R DR 2 FN A s 4] B itk AT (E
SR T RS 2 = 2 A0, AT 3 s T )
ARME DA 42 BE PR 20 N ikt 22 119 748 S b 05 5 1 LI AR R
IR o SR TSR, B 58 E DO e sk L e &
H PRI A58 1 — i PRk B o i A 3, IR X R
B TCEE A — T B N B AR A T E
MM S, L ANSE PR 236 AKOF Mgy =, 38 AL i K
27 R 2E g NI PR A AR S A0 DA S e E 9T BT )
W N D 4 5 R A 9 RN S 2L VE 5 i 26 0 H 1) A
ST T R, TESE T X RO i AT
QARSI h A SR 4 K S ¥ 9 1 2 2R ) Rsal Jifg
VIJG 19 cDNA Bl 722 A ik . e 2R T 22
SRR N FRIB TR (ESTs) , SR J5 il i BLAST
Eb T B AT 0380 25 S5 L D, XA B T sl 9% 22 S 3Rk
FER R
ASZES 2 J 7 O 20 i 48 72 157 5 ( ALDE-
FLUOR® reagent kit) 25 Gy sCA ML H A , DA
ST R Tea8113 4 Z 1 2. 5% (40N ALDH" 41
Mg, B ALDH"" 7 40 g i e ) 5 He e Sk 50 350 %
T Y e A — B, HOR T A5 E Al g AL-
DH""F1 ALDH"" 21 g, T 1# BN &l 1 w9 P1 A P3
X3k o 431l B = i ALDH"®" 41 ffg 1 ALDH"" 41 g,
SNy 1 2 S S R ) S B AR AR P . QAR SEB X
2 2 RNA A AR cDNA Jeiff 4T 2 WIH A 5C , T el s
ALDH"® 1 ALDH"" 2 [A] 3L [ 5], 1) 4 o 46 34 1 1%
Sk 1 FESk 2 9 ¢DNA 22 B3R . AR5 HEA T 1l
P PCR ¢ 3%, HA Wik E AL R BeA e LA
EHOE 5, 175 ALDH"" Fl ALDH"™ 41l fifg 22 57 JE K
TR E . PCR Y IGHIKE HILMM 0.1 ~2 kb ANEEfY
YRS , BB ALDH"" F1 ALDH"" 41 il £7 75 3 5 2% -
R B ARE AR PCR primerl #4712 IRY”
1 A & H Nested PCR primer #4747 14, J& 4
52 I PCR AN 2K Nested PCR primer 355 PCR
primerl #3 &Y MR HELTEN A H W R B, i
WHARBX G @M1 FZE 2 FEALHELE H 24 4~
SERETR T, PCR %5 8 #B A 4 A Be H G PH P v
X AN AR SO — A i O S . (DR A G KL A
SLC25A13 i ks R Bl 2 —, 6 T8 5 bR
KRR X H T M JEE 18, Chang 258 i BF 5% IF
S Gt 2R AR im AR e A R p 1) SLC25A13 JEA Y
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S8 55 AR g B P R A OG5 SR A #i 1B SLC25A13
fR A5 ] BE A S T kA i £ S Bu gt
I FEAESE : 2ok B2 26 3R 11 Mayven ( B KLHL2 ) AJ fig & it
g 494 1 . Dormeyer 257 AE RIS ARG T 40 i A0
VR 98 200 6 200 6 1 2 P S v R B Wine {5 538
PR 53 NPC1 78 25 () 3236 AN, i HoaxX — L R 7
ARG T4 B R TH s i A Ko R b R i G L
YER, XN Z0 5 T 40 i) B 358 85 1L e
HYIHIK . Ohbayashi 25 ™ BFFEIESL : 14 FiA 1) WAPL
AT DA e AR B AR E M SR EL A 22 53 SR o
268 F Mg e . A ikid BARDI A] G2 3L
I PP SR A WA B IR 24 FRAT T2 5 7T LK BARDI
YE R 3k S0 g ) AR B W), X 75 2EAT N — 2P ik
TE4E 98 1 Notchl Fl Notch2 F2 k7778 5 2 6 e
(P<0.01), Notchl F1 Notch2 #§UESE5 Mivei 434k =2
TREE L2558 i #  TNM 2 B LA A2 2 AT
AH 8 AH 5 P S Sy HL T A AR S 1) s TR R
(P<0.01), BtAh, WF5E8ESE Notchl FHAEFE Notch2
AP AT DR T S A A EE D BEAR SIS P RAT R
PRAE ALDH"" 4 g/ Notch2 57535, °F- 5 Notch2 B
PEFIAEAFAEAR T i . A2 AN b EEF2K A] LS
Bl 40 e 3 B F AR, Bk e SRR T X R n FAT:
EEF2K i/ — Mg S Ta v i B s> . Kt
FE 4l MLL JE R S8 5 A ik A2 K.

ARSI A A i 1 | v A e T 20 A S 3
AL T -5, ok 22 55 38 R 3R 38 3k i iF 98 e A
BN BEE 1 R A5 g F At , DA T 5480 9 1 4
AR &P I 5T MR & A R e RS N R SRR ) 4y
FHLH A HEE R

S 30k
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