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Identification of Differentially Expressed Genes from Serum Deprived p388D; Cells

Su Young Kim, Sang Ho Kim, Sug Hyung Lee, Nam Jin Yoo
Jung Young Lee, and Choo Soung Kim

Department of Pathology, Catholic University College of Medicine, Seoul 137-701, Korea

This experiment is designed to find differentially expressed genes in p388D, cells that are specific for the serum deprived
state. Serum starvation induces cells to enter the quiscent state in the cell cycle and is used to arrest cell growth or
synchromize the cell eycle. Differential display and ribonuclease protection assay were used to identify quantitative
change in gene expression. Nineteen genes that showed a differential expression in the differential display were cloned
and 7 clones were verified by a ribonuclease protection assay. Among the 7 clones clone-16 showed same expression
pattern in comparison with the differential display. Deduced amino acid sequences of clone-16 had N-glycosylation
motif and seems to be a sccretory protein, Getting a full sequence of clone-16 is critical for the characterization of

it. (Korean J Pathol 1998; 32: 488 —4903)
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olgjgt chiE HAslr| flzle], MEAH LEHEE
FHASE AEgHoE HEY T Ue AR e
Lo AFEE= Fo] differential displaye]ch™" o] u}
Hel flelwdla] Fast 28 A, g 2haled A
anchored oligo-dT primerS Ab-&%tchi= M, &4, PCR&
o] faloe] cDNAE ZF Aol 5 primer24] arbitrary
primers A84ho 24 ¥% mRNAS] M Zolg] 2
Hure] SE5]A] 4 A, A4, S55 cDNAZ A7|EE
iAEHeo g Haldr] 9)%e] sequencing gel s o] 3%}
& golth of wlg Ageln Z%A A§d arbitrary
primer2] 5ol uhel 2 A= S0EF, WAlE 150852
mRNA7} 5392 S3&5| =, o] v arbitrary primer&
Agste s sl mRNAS] Ha7ole] U], %
100~3500 base 7|8 Fdvh opebd S35 cDNA
o] =zbet =77} sequencing gel ~2ellA] 2 band2] B2
swafo] folth A%z An} oAl ek AFHA
A7 @ AbRx| gl primer?] 5+ anchored primer
= 4~ 123, arbitrary primeri= 20~26F HE 24 o] F
259 primers chekeloll Zdtelo] Afdoea B
s A BE fHANE (3F 15000 F)2 HNE
glegle} Alzt=la gl

B oFE vhSs BT AETQ pISD, AEE 24
AlZF dl agA| HEok Sefold A S AgA A Alabg o
ANZE ) wEe] Zrkbe M2 A differ
ential display, TA cloning HM4, AF=-A F A4 1l ribo-
nuclease protection assay bS5 FHsle] Aoy sz}

gt

Mz 3 U
L. M| ZHj ¥

vl ot A 3ESRe] p3gsD; (ATCC, Rockville, MD,
USA}E 10% S-eflofE 3 (Atlanta Biologicals, Norcross,
GA, USA)S #5323 RPMI-1640u 2] (Life Technologies,
Grand Island, N.Y., USA)ellA] 35028 vpre] wfeks}sd
o}, o} A A2 E sRelAl g2 s dlE T (AR 3t
o EAAY 2424700 (BE)F SAAE BA7 (C
)2 RPMI-16406]#) & 3 <A 8F 2 2% 10° cellsiml 2]
EEE SefelEAgle] wiskslsich B O -6
ol A & Al7lEt el vlsl] ZHE 30%9) 50%9] AE
i E e A=

2. RNA 8

abell 4 gk 2] 7ke]l 2} 78] HEF T o|F
A FEoll4] total RNAS Fa2]r] £ale] Trizol (Life
Technologies)& #|2tzfe] whdi= A8algicl. RNA

22 SAold AASA S DNAE A17 87 9lshel
RNase-free DNase 1 (10 unitsfpl) 2 pl@f RNasin (40 Uful)
0.5 ulg Arlksle] 37°CollA 20587 k223

3. RT-PCR (Reverse Transcription-Polymerase Chain
Reaction)

cDNAE w57 f]3) oligo (dT) primer 0.5 pg, total
RNA 2.5 ug& 70°Cell4 4] A1 7] o5, 10 mM dNTP |
ul2} Superseript (200 Ufpl, Life Technologies) 1 pl& ¢|
F3jo] 42°Coll 4} 5087 A AsSL. ol 4] 10u) 2]
A%h o] cDNA 1 plE template ® &F30 primers (20 pM)
7hzh | opl, NTP (5 mM) 0.2 pl, “P-dATP (1,000~ 3,000
Cifmmole; 3.3 uM) 0.1 pl, Taq polymerase (5 Ujful) 0.4 pl
S ZgEF 3 PCR 7|7 (PTC-100, MI Research, Water-
town, MA, USA)Z ZFalslch o wf A28 primers
7} =712 Delta RNA Fingerprinting Kit (Clontech, Palo
Alto, CA, USA) 2| w8 ALEslgict,

Table 1o 591 19702] primergs-& o] Sale] 907} 2
Z2%-2 vh5eo] A¥slgict. PCR 3l 3 cycles low strin-
gency condition2 & 17 $]&}e] anncaling 255 40°C
shsdoh 3 cycle®] 22 94°Coll A 55, 40°Coll4] 5
Bo72°Cel|l 4 sielela 1 oohS 5 cyele® 94°Cell 4] 2
2 40°CelA] 53, T2°Cel 4] SHe| gt o] F Ayt 35
cycle 94°Cell 4] 15, 40°Cel| A 15, 72°Cel|4] 2K-o|9]
ow, Fog 72°CollH 75 HbEAlFek

2 HT

Table 1. Primers used in the differential display

Arbitrary primers
Pl: 5"ATTAACCCTCACTAAATGCTGGGGA-Y

P2: 5"-ATTAACCCTCACTAAATCGGTCATAG-3
P3: 5-ATTAACCCTCACTAAATGCTGGTGG-3
Pd: 5"-ATTAACCCTCACTAAATGCTGGTAG-3
PS5 5-ATTAACCCTCACTAAAGATCTGACTG-3°
P6: 5-ATTAACCCTCACTAAATGCTGGGTG-3°
PT 5-ATTAACCCTCACTAAATGCTGTATG-3"

P8 5"-ATTAACCCTCACTAAATGGAGCTGG-3

P9 3"-ATTAACCCTCACTAAATGTGGCAGG-3'

Pl10: 53"-ATTAACCCTCACTAAAGCACCGTCC-3’
Oligo (dT) primers

Tl: 5'-CATTATGCTGAGTGATATCTTTTTTTITAA-3

T2: 5-CATTATGCTGAGTGATATCTTTTTITTTAC-3

T3 5-CATTATGCTGAGTGATATCTTTTTTTITAG-3

T4: 5-CATTATGCTOGAGTGATATCTTTTTTTTTCA-3

T5: 5 -CATTATGCTGAGTGATATCTTTTTITTTCC-3

Th: 3-CATTATGCTGAGTGATATCTTTTTITTTCG-3°
T7: 5-CATTATGCTGAGTGATATCTTTTTTTTTGA-3'
18
9

: SLCATTATGCTGAGTGATATCTTTTITITTITGL-3
C SCATTATGCTGAGTGATATCTTTITTITTTGG-3"
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4. Polyacrylamide gel M7 | E o Z71EA7 |2 E

PCR AHE-2 5% polyacrylamide gels o] &3led 50°C,
0w dellell T4 ZbEet H7ledweke] Keldhedch
Whatman &2|el| gels H=AF] F —20°Cel] 4] &5t
E5F Xeray H5ol] A

5. 224

ATl wEEA sker) B} CFollA was
= bandSg gelol] A A2} 50 pl2] 10 mM Tris-HCY |
mM EDTAel| a0 100°Cel| 4] 557F 3Fe] cDNAS g
slgleh, ode]# ¢DNAF RT-PCRell A&81Y primers
2 ke =74 PCRE Z=Z At} TA Cloning kit
(Invitrogen, Carlsbed, CA, USA)E o]&3&}o] insert5 pCRII
plasmided] AFgisled =, ofell ALEFH insert® = 50l
#] 43k PCR 4H= 1 ulE A-8319l 20 vector (25 ng/ul)
1.5 11, T4 DNA ligase (4.0 Ujnl) 1 ulE E§sje] 4°Cef
A sabEel vk A Hel E coliel] transfectionA] 7] 7]
22 One Shot Cell (Invitrogen)S =-22of|4] o]t
0.5 M mercaptoethanol 2 pls E2¢F o2 insen?t &
plasmid 1.5 plg 4e] 3057 AE9el] £ 3, 42°Cel| 4]
3027 o4& hgich b4 28 E9F UE5lel F F S0C
v 2] 450 ulE 7}s) 1A 2HE9l 37°C, rotary shaker= wi]
ekslglcl. Tansfection® E colifhE L5817 98] X-gal
7} ampicillin{50 pg/mlie] = LB agar plates] =ubgt &
37°Cell 4] 16417F Fab siokslglch 2} plateoil 4] %14
Zeks 204 oA ampicillin(S0 pg/mlye] = wlj Aol 4]
144)2F E9k 37°C, rotary shakerel] 4] wfjoksl9dc).

6. plasmid F&

ekt E Colis 8,000 RPMe®, |ixal g]4Ma]
#led ol E t}E lysis buffer (50 mM glucose, 25 mM
Tris, pH 8.0, 10 mM EDTA, 4 mg/ml lysozyme) 100 ple]
HE-fekgich Aol 53 F9 wksAIFIa okl 9
zhel&el (0.2 N NaOH, 1% SDS)& 7}she] 55 et o
2-2)ef] whxslglct, 27F-§- potassium acetate -2 (3 M
potassium acetate, 11.5% glacial acetic acid) S Y31 EE
o Aol A 1057 ik 2 fA1EE] (14,000 RPM,
155akedch, 4dals A8l 0.6 volume2] isopro-
panol& 7}l plasmid& A A Hc}l 70% ethanol 2 A&
sFal TE buffer 100 plel] =of o2 Algajx}a] —20°C
of| Hatslsich

1. 971Md 24

120 &) A4 gt plasmid5 template £ &}e] RT-PCR u
gp 23 Z7eR2 PCReled SFwba 5 uls 7wk
Sequenase (United States Biochemical, Cleveland, OH, USA)
5 ol &3k HrlMd F4el AEstelch WA exonu-
clease 1 (10.0 Ujul)3} shrimp alkaline phosphatase (2.0 Uf
ulyE, 7 1l 9 37°Cell Al 1A Fek whaAl 7

c}. 80°Coll Al 15587} 7pds}e] HAe] 2HE§ AT
th2 5 ulE MI13 primer (20 pmolful) 1 ulE-, 25 4l
gk Aol 100°Cell A 3EEq WA A dgsldl Bk}
ol o 7]efl reaction buffer 2 pl, DTT (0.1 M) 1 nl,
diluted labeling mix 2 ul, S dATP 0.5 ul, Sequenase
DNA polymerase 2 plE 4o 4A2e4] 5E7F 5247
ok, ohA] 35 pie FHele] 408 G, A, T, C termination
wbeel] W51 37°CellA] 747 wbE-A1F1 & 4 ple] vk
A fNG Yol wheg A2 o] 5% polyac-
rylamide gel-S& o] & 90 Weoll4 24]3F 30874 e 33]
loading} %A ch. Whatman 82| gel5 249 F A&
ol Al AHEESE Xeray el oA Tk,

8. &hEd Y

F2x5 o7)|4qdE ole{ulS dled National Center
for Biotechnology InformationfURL : http://www.nchinlm,
nih.gov)2] GenBankel| 555 3252 Adz} BLAST
EZ2aW"0E o] fete] wlmelel ).

9. Ribonuclease protection assay (RPA)

FEH 471 de] AR WEe 2e]F Ho|=A
H=57] 9&led RPA T kit (Ambion, Austin, TX, USA)
£ o| & ribonuclease protection assays A&} gich o]
u] AR g4 A MAXIscript kit (Ambion)& o] 3}
of Aztaiair}. ghell4] SFEsle] ¢ DNA 1 pgel
10x transcription buffer 2 pl, 10 mM ATP, CTP, GTP, #}
7k 1 pl, “P-UTP 12.5 uM, T7 RNA polymerase (5 Ujnl)
2 nE E3ET Aol 1A ZHESE wE-S-Al )k oA
RNase-free DNase 1 (2 Ujpl) 1 plg #7lsle] 158-%5¢l
3TCol|l A Hb3-A)H g4lalE ukEech dEzdos &
beta-actin ¥4 2= cDNA 4l Z-2%] mouse beta-actin
& Agstel ) Wit $UsA Aesdch olgA
REE ®AAE 500 pgE 20 ug RNASE 412 3 110w &
2k NH.OAc (5 M)E} 256l 82 ethanolS Yo 2134
Zch 155-=9b <20°Cof whx)wl & 1A RelE Roq
cthanol g 2412847 A7 8 3 Lol SEEG Az
AZet A S BHEE) SN Jeo|3 WCel 4
422 7hedelsich. oA 45°C efekTlellA ket
Hhx|ste] BgHAlF| 2 5] 43k RNase £-94 200 pl& Yo
37°Cell 4] 3047 wb2 A Hite] Yo}z g2 RNA
E #H|A&slge}. of 7] ¢l] RNase inactivation/precipitation &
Gl 300 plE 7Rl WbE AA A7) A dolglis RNA
5 Az -20°CellA] 1557 kA EE £ 5% poly-
acrylamide gel=llH 500 V #Hs4fo 2 54|79t A 7|«
staich adgo]l Bt gelg Whatman 82| 71244
X-ray filmel] 14| 7kF-al A7k

e ot

BTt Ciloll4] ie] s

Ee o gte
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Table 2. Nucleotide sequence of clone-16

CATTATGCTGAGTGATATCTT I TT T T TTCA AGATCTCAAAGACATTTATTATTTT
TOAAAGGTCTGAGGGGGACTTTACAAGAGTTTGAAGCCAGTAACTACAATGGATGA
TAAATAAAATACAAAGCCAGTATGTTGTGTTCATACAGCATITAGTGAGGGTTAA

TA"

‘Shadow area is T4 primer sequence, "Shadow area is P7 primer sequence

1 aABcC

-3 ,
e -
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Fig. 1. Electrophoretic patterns of the differential display of
clome-16. It showed differentially expressed DNA bands in
group A, B and C. In group B and C, a few new bands were
appeared and some bands of amplified expression were noted
in comparison with group A.

Fig. 2. Electrophoretic patterns after ribonuclease protection
assay. The bands indicated showed same pattern of expres-
ston as in Figure 1. Bottom bands are beta-actins of mouse,

v (Fig. 1) 2t F 22 Ze]7} dA]stcla 42ts = 197)
& welsledel o5 sequence tagE TA cloning HH] o
= ';-""-n]-'ii—r— B 7192 vhalel vl of oA
-5 Gene Bankell 555 491} v 23le] RNAL 2
Hrle] dEx E—._ == A2)E 7ol & ribonuclease
protection assay-o Al stk L Aab ell= wbdie] of
4ke] ok o] differential display2) ©skit clone -167He]
ERE okt Bt (Fig 2). o] uwf th=F o2 RPA
I Kit (Ambion)el] FEZE beta-acting o] &3}l clone
-162] 2 2] primer A 9-& A 24 oA Ale (Table
e oldate] 454 FAAE ¢ Aah BLAST T2 19
ol 4 clone-168} -534F Hol= 423 FHAE (Table
3)2 probability number?} izeo}4] ﬂ'iﬂ-ﬂ] 5 Kol
Hrp A gz Sods] 923 Heg WA
o] #}= t=F o 2 expressed Sequence Tags databaseed|
A& clone-163} o1 #] #4771 2}e]E Hol= cDNAS o
ez glck. 2@ o] cDNAS-E ofz] uladz7ieul
7l 2 A FAAE v A glA oke Aot
clone-162] 5418 <rolB7] 2ule] 7}i3F 67}
frame 2 w15 slof Kbl o) & N2 frames]]

Table 3. Known genes homologous to clone-16

High  Probability
SCOre number

Genes

e

Mus musculus platelet-activating

factor, acetylhydrolase 45 kD 100 0.66
subunit (Pafaha/Lisl) gene, exon 1

Human gene for L-histidine

122 0.71
decarboxylase
Caenorhabditis elegans 171 0.78
cosmid KO4B12 |

Table 4. The deduced amino acid sequence of clone-16

-Asn-Thr-Thr"-Tyr-Tip-Leu-Cys-Tle-Leu-Phe-Tle-Tle-His-Cys-Ser-
-Tyr-Trp-Leu-Gin-Thr-Leu-Val-Lys-Ser-Pro-Ser-Asp-Leu-Ser-Lys-
-lle-Te-Asn-Val-Phe-Glu-Tle-

"Shadow area is N-glycosylation motif (20)

4 stop codone] §l= open reading frameo| uFA | T
1 ottt A9 S Table 4uﬂ ik o] ofu]ieit A
ol ol 4 N-glycosylation motif 5-8]7} wba =gl o},

nl &

ol el A3 Fal SulopdA ol gl wiAlelly 5
olfog wHs: fHAe] DNA REE FEsa
a2 A7 Ad & 2 Wl

SchneiderS "2 NIH3T3 4| E£322 o] 83 A2 2
TelorE A Aol HelH oz uldsli= growth
arrest specific (gas) gene 645 Harslgl=d) B Ald o
A gas FAAE SHE WASA eskel. oleldh wal
o Aol 8 s AUEeE Ael 4 ek
HaA R el AR primer Zgel] gas §H A5l
?;4,?‘}_:13] okeb& 7HeAe] glck PCR =715 low strin-
gency dEl & w4l b 25 mRNAT} o] primer &4}
daseElel 71t £ glok S8 15 Adle)4
A AEF % LA AL AR AR}
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dzd= 35 5 9 ok whebd gas FHAE 2
Hell gle]A] =23 Hel4lE Helvla And 5 glal
ok ol o F-2 ulfofF #fA el A o] B ES Aot
F gleb” o]& elule] Sejolsld ZAglo] Aol
F5it Ageg il BPE sHedel adk

RPA A2} 2 5 off clone-164= 3 A7 2447 o
wef] HhsEsLa o] REE| 2447} o] Ao g HHH
%)= akaE 2elc)h (Fig 2). clone-160] A A7 el
ol 4 wdlsis A2 st Aul o= o wide]| H|Le
A Az AlE fRgola 2 e glch 3 gkA|9]
THE Sl 2 A3y depll cDNA =215 &
A1aLE sho] ¢DNA library & o], HA| fH2F A49&
otobule] il A& st o S Feldhe] MlE
o] vke-2 i}, antisense sequenced transfectiond]-od
s} fHape] whal S uhe Aol A YA A Ao izl
MbL S B odFE Felislyd WMo @ HHE qdog
el A=

Clone-160] 7]5E2] o Froll4 ubd=(=] gadd &
Sk elgal o] f2lol| . A A}d Wil AEH e
wzbe xpelz Helch Liangd} Pardee°7} differential
displayS *]-S H.asllA] elu] 7]5E2] ¢DNA subtrac-
tionel] vl 9IZt=7} vf§ Eeha ghglel gl ol F
Liang#} Pardee™}= Northern blotel] 4] 3=} wrale] x}
ol & ZwalA Fale o|lfE fkAzl HE 9
mRNAE S5 qlch uhel A4 Aee] 4 clone-16-
AEe] mRNA 77} AL fH29Y 75 ok

Differential display: 2boll el F3F 23] wlzter) &
o whniol §lekAe] wlE7} =& kel ekt B A
Hef] | £ RPAS A58 77l S8 Feoll4 17]ute] dif-
ferential display®} T8k siglo] vigtclks ey &
% giek.

okell 4] #he] Al clone-162] 7] A dellA F53 &g
slele] E7} N-glycosylation motif & 7} & F oz Heo
Zl =, N-glycosylationg- asparagine2] NH,7]ol] Sg2|x
tte] o] gehuiAe] ghEolx= w22 O-glycos-
ylation®} 4| secretory apparatusE 53 he 78] B
chuff Aol 4] ofibe}® whaba] clone-160] Hu)gku&
A 7hgAe] gloh g} Yhs]F HriAde] 37
wj Fell A]e] At clone-162] <d7| A< 2wl & A
2AE e lE 7ler Held

Hoeftell 4] differential display Bl -2 o] Baled 412l
olzz7} AHE dellol A wEe] Frlele w322 2
B g hsdigich AlEe] Aabe] AxE el
of| 4] Wl¥lE]| = FHA= of8] 714 el Fa% 2=
& Zreoh Ase AE fodad e ARE Ak
AFrkA] kA A ok Az Aa oA FEzkEA
o] 743 B EE AFA, AE Fdnhy e A
S Aasls o] 7] Ak A {2k v A,
o] o dB= e 59 delld Faie]E Yo
J15o| Ao A ehib bAoA fofsis Few

e 2H, AMEE FEYA KA THeAdelth
wheba], & AYolA TG H23 fFHA o] i &
At 715 75 Adlde Al FAHAe] 7ML s
wsla o] & o 84 7153 a7l F7IE of FolA o}
gheba A7ghe

B ==

Rool ol A vl wb T AlEFS] p3ssD, HEES 24
A7k 9 aBAES SHoRIA & ARAA 43S o
A H-E o] whEo] Skl AR A AE differ-
ential display, TA cloning ¥, homology search 2 ribo-
nuclease protection assay S F-§l3le] Zrelhighcl

1 A3}, differential displayel] 4] b =7hel] 2o & W
ol oJe] ulF F, 2 zbelr} HA|aicty Az 197
o] F&5 Felsle] o ¢rlMdE gotEurh of F
of| A rRNAS} Fa5 = &5 ALt T2 SEd o
3| ribonuclease protection assays A =algla, oG
477} (clone-16)7} differential display®} 7+ f312] 2
A9 29t clone-16& 7129 oteizl Gz S 4
Ao Heo] M2 FHAe] Sl E of A1k clone-16
9] 7| Adefs] FEI Ee]Fele] == N-glycosyla-
tion motifs 7}A| glov] Fujde] chlAE of A7
b At S lEled = cDNA library-5 o] B8l 2l
2 Hzke] A A7) AGE uele Ale] Hasloh
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