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The Role of Different 3’ End of Vari-
able Number of Tandemly Repeat Alle-
les from Apolipoprotein B Gene in the
Expression and Regulation of Gene
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Sheng

(Institute of Basic Medical Sciences, CAMS & PUMC, Bei-
jing 100005, China)

ABSTRACT

Aim The present pater is to study the effect of
different 3’end of variable number of tandemly repeat
(VNTR) alleles from human apolipoprotein B gene on
eukarytic expression and regulation.

Methods HVE36 allele distributed widely in nor-
mal population and HV E44 allele distributed mainly in
patients with atherosclerosis were cloned into plasmids
of luciferase reporter vecters pGL2-promoter and
pGL2-control. Then the recombinants were transfect-
ed into Hela and HepG2 cell lines.

Results The level of expression of pGL2-control
plasmid inserted with HVE44 allele was 4 times than
those of the recombinant with HVE36.  The level of
expression of pGL2-promoter plasmid inserted by
HVE44 is 1. 7 times than those in plasmid inserted by
HVEZ36 allele in Hela cell line. In HepG2 cell line, the
level of expression of pGL2-control recombinant with
HVE44 is 3. 05 times of those in HVE36 recombi-

nant.  But in pGL2-promoter system, the level

BEEENNHEE
Ol B E A

of expression of recombinant with HVE44 alleles is- 2.
In differ-
ent cell lines, the expression level of recombinant with
HV E44 was much higher than those of HVE36 recom-

binant.

1 time than those in HVE36 recombinant.

Conclusioas Different 3’VNTR alleles have regula-
tory role in gene expression and HV E44 allele can pos-
itively regulate the eukarytic expression, which may
be one of causes of higher apolipoprotein B level in
atherosclerosis patients with VNTR-big alleles like
HVE44. More investigations are carried out for regu-
latory mechanism of the 3'-end nontranslation region.
KEY WORDS 3 end

hypervariable region alleles; Expression regulation

Apolipoprotein B gene;

mE AEFAEREOBARIZEHTER
(hypervariable region, HVR) T Bl ¥ {2 £ B o £ i &
REAEBAZWBBGHA, ARLELTARYSFRS
t) HVES N FREAAMARCARAATFF S ALY
HAFRRE HVEM, S AR RS LA G L E
pGL2-promoter & pGL2-control J§ ¥ , # & Hela M
MA HepG2 tape, R A A, LT FeimB A PN
HVE44 ¥ LR ¥ R Ri&H®h TN HVE6
HERALGRE., ANKREGBAAIZLTE
ERE¥RAAARAMBELABARZLS®HM HVEH X
FLRLEAAT LEMBAG LB R, X &F AL
HVE4 X FRRBA ARG IRBHERLEL &
ARREGBARGREAZ—,
Xz ARE4GB LA,
B; ARiZEp

¥ehTEEFa L

Bh Bk 58 # 7 4k (atherosclerosis, As) & H
BEMFPEERERLRBR. MREFER
% 8 (low density lipoprotein, LDL) R £ 8
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% [ B(apolipoprotein B) 5 As fM iR shlik-L>
BE $% (coronary heart disease, CHD)HJ - L &
EHXBHELAN. EASHAsWEERER
B, R{EESBEARAFEESSHE, LR
IBEHA BEMA 3% & 1 & X ( hypervariable
region, HVR) S R i] A M B B H & 5 5
(variable number of tandemly repeated short
DNA sequence, VNTR)RL B8 BEH B EH
IWMTH —BEEE AT.KEHLE 400~1 200
AREMPBUTETFY ., REEHFIK
EHARY,BERH 22 ARG SRR,
AN VNTR— KRS B F EILEKTF
W% TF 38)f1 VNTR — /NS 2 H (3% N EU/b
FHETFO.RBESBEH3 VNTR £E
X F o U5 5 R R R HHE S RA
BEMTHRAEHM 3> VNTR-A S HH
HVE42 . HVE44 HVE46 £ CHD Is A R (R
WOHER AR HVE36 /NS B H 4/ &
J7E3, VNTR BB RERF R B4, Mk RBIAE
VNTR F{ & E X & HRE . HIZEMAGTR
#MiE, HHRIIERET HVE36 fl HVE44 W
AHEMNER, MR SR EEEOREGE
E e, 345 Hela 408/ HepG2 1M, WEH
MM EEAREREREREARM,

1 HMEFEE

1.1 EBRHH

1.1.1 & # X XKL X F KA (Uucilerase
repotrter vectors ): pGL2-control & § & pGL2-pro-
moter ¥ T K B F promega 2 7] .

1.1.2 TABEDNAHRESFR  BamHIAY
B . T4 DNA £#%. RNase A, A ¥ B # 4 Promega
A8 ER, Sal I Bgl I AWB AR EF X2
= & . klenow A K FE® 4 Pharmacia 28 >0, ¥k
EHREEFL KM E (Luciferase Assay System)
% Promega A8 & &,

1.1.3 # %% % ¥ & L (Monolight 2010 Insrrument
Analytical Luminescence Laboratory)#f PCR #" ¥ {X
WARE* &,

1.2 EBHE

1.2.1 ¥R 3’ VNTR B HVE36 0 HVEM4 &

fr &5 UEHRFXFAAECEEANES TR
X EEDNA YK, H % REH K B (polymerase
chain reaction, PCR) 7 # X B A R A B L #h#R
A 100 pl, PCRIIMA .
5'primer; 5-ATGGAAACGGAGAAATTATG-3,
3'primer: 5'-CCTTCTCACTTGGCAAATAC-3',
PCR &M% % 94C M A% Smin— 94T A4 30s
~S8CHHREM 60s — 58C 10 min, 3 30 M fE 5,
EMEBRAETHS00p, TFT2AREAEERER, D
KR AT FRELEER RARHALT
.4 W% HVE3G fo HVE44 SR X H A H 4 680 o
800 # % 2,
1.2.2 RREFEHLE 2RSS TBEHR
pGL2-promoter (44 SV40 promoter) f# pGL2-control
B ¥ (4 SV40 promoter X enhancer).1X Buffer E f
10 866 BasmH 1 8§, &K 50 pul, 37CHK £ 2h. 24
M5 A LplKlenow A REWIF+ £ 5%, %
TRy T,
.23 EBERMCERETRE®S v s
HVE36 fu HVE44 . % & 1+v: _-proucaer @ pGL2-
control R KREMALERH P REEEHT# Poly
AmmEEzE8 BamHI L 5, BB RLE T RHK
EEAGIR, A5ENECAREREaBER T L
HEERS, RAKHFARECDT A UROARE
HERHERLY1: DT+ EEZHE 14CHE 12~
M4h REHEEHFHEMAIMIOORE AT ¢,
HEGYRALEINBE AT, ABRRAAEFEL,
RAFRBROFEDNAKSERETE LT 1.8,
Bk, AMNAHT4+AMAEAER TR, ENA
HVE36 # A pGL2-promoter i ¥ (i & % P36),
HVE36 # A pGL2-control & # (# # % C36),
HVE44 1 A pGLZ-promoter & & (# # % P44),
HVEA44 # A\ pGL2-control F & (F # % C44),
1.2.4 JFHSBMRIZM  Hela @ F HepG2 H B E
4 10% /N 4 fo # 6 DMEM 3 5k % &b 46 % 3% %,
1.2.5 HEHE 2HK26X10° MNERARE
AEISmmegFEALEL12h , EH LW 30 BA,
AR 10pg FHARKUB RS AN REHE K E Hela
# f fo HepG2 W j,
1.2.6 SRAMBERMEN HRBhERMER.K
£ HMBER AWK A K E B (B Luciferase As-
say System ¥ B # 7)™,
1.2.7 HEHKITHLIE EPHEARRUE,
ARG BEREUATLAE . EAZRTE —-MHE
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UAPTH BE-PMPREREAS HLAIRT
WML LR RE AR AHEREH M RE. HEX
ER4KEMHBFAMRE, Y REFHABERE
% k¥ pGL2-control TR &M & HME#HE 4 1,4 C36
(HVE36 # A pGL2~control J§ # #7 # #f) fu C44
(HVE44 ¥ pGL2-control R E BB Ay M T
52 6K ARREETFELE ABREKRER
TEABELTHNERE, BARKERTEIES
E L

2 H#F
2.1 BANHTIAFRHIBSERTE Hela BFR
P rIFIA

2.1.1 pGL2-control 4k & ¢4 & i HEE
# 3'VNTR %{ #£H 4 pGL2-control I

Hela MR P RELRNK 1(Table 1) 7]
W C44 EHEA TR EXEERN R pGL2-control
TRk BRY 2. 025 ff. C36 EAKMREER
XA —4,Ca4 IREBEN R C36 /Y 4
fFP<0.0D) . AAHERENESR.

2.1.2 pGL2-promoter %% % &y &k ik S
EHEHBXEMKE IVNTR FEHE HVE3S
HVE44 43555 N\ pGL2-promoter R 3’ %
BamH I fii &, BRI T EA K P36 O
HVE36 %1 #KH#E A pGL2-promoter Bk A
B E A RO PAU4CH HVEL S %R
i A\ pGL2-promoter SR ZH B #) B 4 (K & i
) RIEG RN K 2(Table 2)

Table 1. Comparison of expression times of different pGL2Z-control recombinants with HVE36
and HVE44 alleles in Hela cell line.
Sample count x+s
pGL2-control 1 1 1 1 1
pGL:Z—comrol recombinant-HV E36 0. 39 0. 35 0. 60 0. 69 0.50840. 142*
pGL2-control recombinant-HV E44 1.52 1. 92 1. 96 2.70 2.02510. 426*®

2; P<C0.01, compared with pGL2-control; b, P<{0. 01, compared with pGL2-control recombinant-HV E36.

Table 2. Comparison of expression times of different pGL2-promoter recombinants with HVE36
and HVE44 alleles in HeLa cell line.
Sample count xts
pGL2-promoter ' 1 1 1 1 1
pGL2-promoter recombinant-HV E36 0. 43 0. 46 0.74 0.51 0.535+0.122*
pGL2-promoter recombinant-HV E44 0.91 0.96 0. 86 0. 89 0. 905+ 0. 036"

a: P<0.01, compared with pGL2-promoter; b;: P<C0. 05, compared with pGL2-promoter recombinant-HV E36.

2.2 BANRATHIREEEE HepG2 4HI8
EP Rz

2.2.1 pGL2-control 4 4 &) £ 31X BEA
& C36 f1 C44 LA B3 B R pGL2-control ¥4
B« HepG2 40, & B C36 Rk & L X B R
K, M C4 REARRIBEENREEM 2. 19

%, SEAGRNRECBRAEEFHER (TS,
Table 3),

2.2.2 pGL2-promoter 4k & &7 R ik
pGL2-promoter {& £ & HepG2 A+ &Y
RIEGERNE 4(Table 4) , KB P44 BEAKE
FiE B EM B KK pGL2-promoter #J 1. 68
f&. P36 BAMREREX BER 0.80 fF. M
P44 BAKHREBEPIOM 2.1 5. BER
AEERFHEERP<0.0D,
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Table 3.
and HVE44 alleles in HepG2 cell line.

Comparison of expression times of different pGL2-control recombinants with HVE36

Sample count xts
pGL2-control 1 1 1 1 1
pGL2-control recombinant-HV E36 0.72 0. 40 0. 83 0.91 0.7154-0. 194*
pGL2-control recombinant-HV E44 3.21 1. 41 1. 29 2.86  2.193+0. 853%

a: P<<0. 05, compared with pGL2-control; b: P<{0, 01, compared with pGL.2-control; ¢: P<<0, 01, compared with pGL2-

control recombinant-HV E36.

Table 4 . Comparison of expression times of different pGL2-prometer recombinants with HVE36
and HVE44 alleles in HepG2 cell line.
Sample count xts
pGL2-promoter 1 1 1 1 1
pGL2-promoter recombinant-HV £36 0.78 1.07 0. 61 0.72 0.795+0.170*
pGL2-promoter recombinant-HV E44 1.99 2.22 1.19 1.30 1.67530. 439"

a; P<0.05, compared with pGL2-promoter; b: P<(0.0l, compared with pGL2-promoter recombinant- #V E36.

3 g

3.1 AWHRRUAFKEMNRIBERD B EZH
IHEERSMEAMNEZAKREFRAEER
FAREER .. R MR R R EAE
KB, HVE3 S EHE A HHAKCI6 M
P3)MIRZ BB L FRIHERL., i HVE44 %
fEFMREHREAR MK EFHRE
5 HVE B G E EN, ENAELEES,
B Hela M1 £y P44 LISF . HVE44 (YEAK
(C44 1 PAOH R IX B & T 40 R 19 3 B 5
R,BE R T HVE36 ALK, Hifi . Hela il
HepG2 B & HVE44 B EF L2/ 1]
REAE TREREREER.

3.2 ¥ImmuERFESFCERNERARE
e BROHL IR

AREMNEENREHNEER. HVE3S6
4 K 2 680 bp, HVE44 £ £ # 800 bp,
HVEAL I(XY)OEE T3 HVE36 £ 3 1M
NE. MK YiDEEFHE N L HVE36
£14.

ARIREQ BEFE 3 VNTR 9 %
REEBTEEFIHA R BT FRGEH.
XH+FROCREUMBHEIRELE SHEEE
HEFURERENE T, HVE36 5 HVE44

EXVEBEEEAKYIDEZRHKERA,
FARREWENTFRAWY TEANESE
oMM REEELARANEE. Hi 8
BREABER IRV REREHEFERS
DNase 1 & 8 {7 & (DNase I hyperseneitive
M, 85—/ DNase I Bif{ii & F 3% AT &7
TEEFHNERATEFENRIMFHEE D
(Topoisomerase 11D RS & . FF o[ fE B K ]
MBS ENR., F 4 DNase I BV A&
BN B AW 8F. DNase T SR AX
WA EFRAREFEE

HREG Wﬁﬁﬁtﬁﬂf HEaMiiFTE
1E ] A B AE (B AE 7S P A s | 8B 6D , fh 4
FHB I ELLERMRIEER. DNase I &
LR LT BB F 5T . 3 WA DNase I
ERUESHHEERATRERRFRIBELSSB
HF X 3f DNase I i MRIBE D B #£H
FERFRE RN A R ARE W RIF R
REFAZEMNFFAERAGS Y HEES B
ERAFEFEH-EHEY. XRNFTHRTHR
JEEH B ZHAY o' 3 KW Llg S
BL.XEEZER44FSMINA/TEFERX
B, A BOIE RN R R I, HE RSV A
MEed BRI MG SBEERNEANTFLET



o [ S K4k 2% £ (Chin J Arterioscler), 1997, 5(1) ‘ « 9

3'VNTR K4 i b v LA M, b FRIBE A
BEHEIKHHEHEFIN . MRIBEQ B EH
REEEF—FEHNEW,

SN ERNETFNRTBOGINT S
NERLSHBERERS & K (scaffold at-
tachment region, SAR)# A A4, 44
Fh e I F EH#H X, W SAR B DNA #5%
EEREKRIELEHES, XA LRTERRE
BEREEE), HVEAM HXY)O EEF5IH
W HVESS £ 34, (Xii YiIDEEF 7
HENKE HVE ¢ £ 14, —4A~XY)EEF
EWAHI T I 4 — 1 SAR {i
Ko =i YiDEHEF5HE —MNMaft R
ALK, Frd, HVEA4 B R a7 18
II { 5 A1 SAR i 5H HVE26 £, i FRIbF
B LEMSAR LM ENAE . 8%
EHEERYEMRA. &%, HVE36 M
HVEA4 AR FIHINT 8 1T 47 S SAR
MEUETFR_REH BERE LHMHE
BREFEFEFRRANCAREHTE, S
AMBEBRAR HW . FEEN TR MR
LWHHEMER.

3.3 HiEZEOQBERB I mEFUIEX SN
HREANHXHE

RIEEQ B100 78 A FFRE 4 & AL 1K 51 3%
Fe 00 A 980 1 4= 40 B R HeGp2 48 38 £k 75 AT
TG W BRIA LR RERY . HVEH F{I
EA HeGp2 FHMMMEE X XA LiBEH.
PN A HVE4 MRS EH B REMNE
RENEFWAE HVE3Sc IRISEA B EH.
EHRARBAKYT.¥FF HVEHM B3I
HAPRIEEL BRETVRRESK TH A HVE3S
ik REEGBKTFAARRLSER

LDL #¥@. REAE As IEBRESRAR
FA RN . X ARR R E L VNTR — K %41
HEMEHN As BEMRBAEEA B KTH
S RE ERE AR, Sk e (b B —#p
ZEERN, ZHRAEENEREENER .Sk
BHEELROERE-—KNZBNIR. 2%
MR EREAREEEHEERAEHE, |
BSEH B EE 3 VNTR — XK % i 8 F th v
BRI MU EEH A —F.
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