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(VR EERRRSE R TR, )M 5105155 2 MR N S BE B B AE SR R, )M 510010)

FE O TIOR8 (RD) B @R G2 M SCE RG0Sk i, 2 iR R A% R I8 8 i pET22b
DA FEREFR A 34K pNMT-TOPO it T =&k, —EH ARG I — AN DURIE 5 2 JE 0 BER A T RER
TR IEH TR SHE . AR5 DL HIV-1 B WA R HR U26942 42 3L K Bk DNA Rt %, I RD $A S Al @i sr 7 4
IR AR 1 22 BRSO AN 2 PP A5 LB I 12 AN 58 B JEA T D0 P 40 AT 3047 8 11 AR I8 T 45 3 A D5 3Rk 3
FEF A3 T — AT LLZRIA HIV Pol 2 iK1 i b, SDS- 2 N I I i i FaL Uk (SDS-PAGE) 45 S W 7k i v B (0 41 14
BL21(DE3) AR m ML, SARENZE N BHYE, SRS TS, X8 SRR, RD BA S —Fh o7 55 K 41 b
WUZ BRSCE I ik, %0710 R (R Sk B v m LAl R AN TR] (1 F 1A A 75 K.

FEER REIER, Bk, ZIRO0E
FRDES Q785

PR P S 7R (restriction display, RD) $7 AN &
— BRIV e R G, AR SR U R PR
IR DI, THAEDI4] DNA 50 mRNA 35 5% 1)
cDNA T/~ A BRIV By, #0R B Skl 8%,
TE AR Sk e A v v s S (B A5
R 38 H 5 | P01 3 i 0B AV 5 B i PR I 6 1 5 1 420
KA WG PRI VE A BL. RD AR S5 47 Y F T35 BRI ) 22
SRR TR, JEORIZWTAE DNA 5 v 8R4 £ 4
AL AR LT )2 N, T RD $AR %
LB ER ARG, AT LI AN BED)AL A iR
IR 1 A S 2 3 i - S5 B T T H I
BRI, DIIRAT 2260 RD A0S TR gt ik
FITL 2 RS PE . AR SC L A% #3524k pET22b LA
SRR B AR ], H R 2H RD BEARTEM R
RSCEE R Sk v, IR AT R 2 RSO )
2T

1 ST

1.1 SRyt

fEia ] RD BRI Z RS, Sk al BIAR
P PR IR IR T HEAT 2 B ot SR
S AT AN SER B, BRE b A 2
Boh 3 |Gk, 3 BESKUIRRTIN— M AE, PR
UERE 2R BE D) P Bty W (1 B Sk F e LU Bl 45
Ja, REUE A 3x3=9 AR LR A, Hh R

A — Ry T DU G H 0 B e R 4
(T TR HE (ORF) 33E47 43416,

111 R #% R IE 34K pET22b K42k it i F
pET22b (Promega 2 m]) #4471 A 4 U %5 i 1 DL J¢
LRSS, FTRABEk I LR R B, ARk
N, A BBEPU A (scFv) 851 1E T (Gly)s-Ser-
(Gly), KE & A 2w &, sty
AT Not 1 IQEEVIAL 55, {f PCR P48 B 1% i b
FI| pET22b oAk, 452 3k o 4 4% TR IR SE A% 1T IR B
BRI BEkf—A 55 GATC, HINES
HIG R B 3w %, 57— S mRl G, &R 7T
T e Sk 2 ) LT BT E . = ANk 37 ik I
B o, 1. 2 AMIE (W/NS L), A H I B
AT ELIEE G (B 1), wl##] pET22b 2
i, ATLARIAAN TR I AR 2 k. Bk
W TF: Apl, 5 GCA GGT GGA GGC TCA GGC
GGA 3", 3' GT CCA CCT CCG AGT CCG CCT
CTAG 5'; Ap2, 5 GCA GGT GGA GGC TCA
GGC GGA t3', 3" GT CCA CCT CCG AGT CCG
CCT a CTAG 5'; Ap3, 5 GCA GGT GGA GGC
TCA GGC GGA ta3', 3' GT CCA CCT CCG AGT

# T CRHRE G H (2001-Z-005-01).
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CCG CCT at CTAG 5'; 514 Pp, 5 GGAATAAT
GCGGCCGCA GGT GGA GG 3'.
N A2V L /ST S N N S 2SS

Pp: GGA----GCAGGTGGAGG

(1) #H4 4 (Gly)s-Ser-(Gly), IF41, 5151 NT Not |
DAL 1 (GCGGCCGC), B UIAT s Fir A PR 4P Bl .

Apl 5" GCAGGTGGAGG----GGAGATC-—-—JGATC aTCC---CCTCCACCTG 3’ Ap2
Apl 3’ GTCCACCTCC-----CCTCTAG———-CTAG tAGG----GGAGGTGGACG 5’ Ap2

GGAGGTGGACG---AGG:Pp

Fig.1  Sketch of ligation products of HIV fragments with Ap adapters and Pp
primer annealing site
Frame part present HIV digested DNA fragments. Any of three Ap adpter could ligate to both sides of fragments.

1.1.2 B pNMT-TOPO [1)4:3k Bt

pNMT-TOPO #1& (Invitrogen 23 7)) A B i 47
6 MR, AT H W B C o, PrCAAn)
AE H T IO H R BEAS & = I0K % 65 i s 04 HL 3k
B TR ERESLN Sms I T 5 N ghd 22
FRIRES, e SEM 5N, 5510
H— R AE H R BU N i R iE 6 AN 42 R br 28
(K12), HTIHEHMZ K 5AMNRAA B A A7 ¢
1R, LR AR PN G AN 3 A2k
TR EANTY), BARRESLRIF W R Ayl,
5" CAT CATCACCATCATTTA CTCA CCTA 3/,
3" A GTA GTG GTA GTA AAT G AGT G GAT
CTAG5'; Ay2, 5'CAT CAT CAC CAT CATtTTA
CTCA cCTA 3, 3" AGTA GTG GTA GTA aAAT
GAGT G GAT CTAG 5'; Ay3, 5' CAT CAT CAC

CAT CAT cc TTA C TCA G CTA 3', 3' A GTA
GTG GTA GTA gg AAT G AGT G GAT CTAG 5’ ;
5% Py, 5" GAA ATG GCA CATCATCATCACC
3.

51 % 1 GAAATGGCA J¥ %) 2 W 4
pNMT-TOPO # & A& & 1y % 3k ¥ iF 11 (W
pNMT-TOPO # A4 Ui W] 45). 43k O RHA > 71 0 2611
AT, 3 AL T 2 IR i) DR IR AT
o] —AN H Py BOAR ) DL I rp — AN 2 b2 1 1k
(K 2). 83k 1. 2. 3 EHRARFH G AT
0. 1 2 AMBddE (WAL NS HIBES), &k TR
TE H B BERERE 4 JET5 2210 TF 780 S AE HEAT R IA.
AR, ki —A 5" a5 GATC, 55—~ 5' b
S CA.

®) py:GAA-—m CATCATCATCACC
Ayl 5" CATCATCACCATCAT-—-{——— -—-aATGATGGTGATGA 3’ Ay2
Ayl3"  AGTGAGGTAGTA--{__ _F--+TACTACCACTACTAC 5’ Ay2
CCACTACTACTAC——-AAAG:Py

Fig.2 Sketch of ligation products of HIV fragments with Ay adapters and Py primer annealing site
(a) Frame part present HIV digested DNA fragments. Italic sequence showed three tandem termination codes which could
terminate any insert fragment. (b) Frame part present HIV fragments and part of adpter. Underlined sequence showed the

encoded N-terminal 6xHis tag.

1.2 ## AR A REIEN D) Saw3A 1 . Xba I -

1.2.1 JFORLAIR AR, S286 bk ) B R 41 HIV-1 B
T U26942 4 %L K DNA, 1% )50kt 26 [F Carr 1
T8 R FR E.coli XL-1 Al E.coli BL21(DE3) i A
ERAF-

1.2.2 g AN 20K, PIR TSOR A &L Bk &
A & . PCR 4l A il 7 &0 8 W Be R AR

Not I . DNA EHARFI L. premix taq(Ex version);

CAIP (TP R ) W B RS AR TR A A 5
NIREIE SO A i . H 282 . Tris. SDS.
25 2 i R-250 ¥4 Pharmacia 7= if;  Anti-His6
(C-term) i 57 [% I [ Invitrogen 2% ] ; Western
Blotting 1071 &0 H U LR A\ s R B &
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marker A BlueRanger Prestained Protein Molecular
Weight Marker Mix (PIERCE A 7).
123 F AL . WP A 3730 (ABI A H);
SDS-PAGE HLIKAX LA S e B (LA S AH K #%) 3
& Bio-Rad A T).
1.3 A&

PL R 7922 I SCHR[9].
1.3.1  H A B3-S, HIV-1 B 3E 7Y K] ok 4% 46
2R, PRIURAN e, 4EHHIV-1 B YL
EXI i AP, CY W) T AR 7 S e 1 E
9 000 bp 1) H ¥ 7 B
1.3.2 RD A4 HIV £ K 5 B SC#E. HIV-1 B W
74 4= 5L K DNA 9 000 bp i Sau3A T (I 5 47 55
GATC) BgV), 37°CJMN 3 hy &8k B
Sk (19 PR 4% S A% T T 50 15 1) A< 52 0 50 pumol/L,
#H 10 pl, 90°C 3.6 min, 80°C 3.6 min, 70°C
3.6 min, 60°C 3.6 min, 50°C 3.6 min, 40°C
3.6 min, 30°C 3.6 min, 20°C 3.6 min, 4°C {4 +F;
¥ Apl. Ap2. Ap3 #Z5EE/REE PR A (3L 9
4y, BURAW 1.5 w5 5 wl B 2iteT 16°CiE
PR (Ayl. Ay2. Ay3 WA L); gifhiE
P8, Sy RS9 Pp. Py #E4T PCR §7 3. L Pp
h 51 S v IR K EE 55°C, 60°C BL R KR FE
BK(55C 20s, 58C20s, 62°C 205s); JX M4k
. 72°C & A# 15 min, 95°C A PE 2 min, 94°C
30 s, 55°C 30 s(60°C 30 s, EfJEiE k), 72C
1 min, 30 MEH; 72°CZEAH 10 min, 4°CLREF. LA
Py #t4T PCR W}, A HIB6 BB K (55°C 20 s,
58°C 20s, 62°C20s), H4RMNEMFR L.
1.3.3 EERZ SRR, a R pNMT-TOPO
AR KL SRS PCR P2 i a4kl 771 &
alifb 5 5 3 AR (L pNMT-TOPO #4434 1 -5),
AL SN b, J5UZ pET22b #4418 SC )
@7 : PCR P& ik a4 il 57 &gt j5 Not 1
), 37°C RN ; pET22b #ifk:mmt, S
YIJG 0 HIV B B 16°CRERRE . 87 s A %
SRR K A # XL-1.
134 WM& SCETBEALEEEC 12 A wif%, BiTE PCR
Y, FFUEATINF 4> HT. pNMT-TOPO #5544 I
51 %) (Nf:  TTTCAATCTCATTCTCACTTTCTGA;
Ur: ACAAGGCATCGACTTTTTCAATA). pET22b
AR 1 I 51 ¥ (T7p:  TAATACGACTCAC
TATAGGG; T7T GCTAGTTATTGCTCAGCGG)
A E A k. I &5 318 ik DNASTAR 2047, K J5t

1% 26 3K JE TR SR A ) a] LR IA HIV JE K] 1 78 [ 42 B
JFokL, JEHEAk BL21 (DE3) 40, FhECPHE v 5 5
SRIE A,

2 % B

2.1 DNA R EXXERIEE

JFORLEED) 5 3545 9 000 bp 1 HIV-1 B WAL %
PE U26942 115 H 1t 7 BL LL 2 2 700 bp ¥ pNoTA/T7
WARE 3). HIV LR 20t Sau3A T EEYIE, 205000
ANHEANFI#ESL, 75500 Py Al Pp T AN
N 4PF) PCR 978, 3k43 HIVDNA FBUE (E 4).

M 1
bpgy

——t
\CRENVEN - )

1 00

Fig.3 Agarose gel electrophoresis of plasmid digested by
Xba 1
I1: HIV genome DNA and pNoTA/T7 vector; M: DNA marker DL15000.
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Fig4 RD-PCR products of HIV DNA fragments ligating
with two series of adapters
1~3: RD-PCR products with corresponding primer Pp while annealing
temperature at 55°C, 60°C, and gradient temperature (55°C 20 s, 58°C
20 s, 62°C20 s) respectively; 4: RD-PCR products with primer Py with
gradient annealing temperature; M: DNA marker DL2000.
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22 MEFESHER WL 1.
2.2.1 R} pNMT-TOPO s AR RIEFE P NP 2.2.2 pET22b #RARZRIEFE h EEHLPRE ) 12 A e b
1 12 AN v B e 25 3 ) 2 DNASTAR 434, 4553 P45 X DNASTAR 70#7, 453 W3k 2.

Table 1 Sequence analysis of 12 clones randomly obtained from HIV-pNMT-TOPO vector library

Clone 5" adapter 3’ adapter Inserted fragment Fragment Insert Encoded

location in HIV genome length direction protein
Clonel Ayl Ayl 1 808 ~2 390 583 bp forward RP
Clone2 Ay3 Ay2 5220~5675 456 bp reverse RP
Clone3 Ay2 Ayl 4405 ~4845 441 bp forward RP
Clone4 Ayl 7867 ~ 553 bp* ST
Clone5 Ay3 Ayl 1 808 ~2 390 583 bp forward RP
Clone6 Ayl 394 ~ 1 064 bp” forward SI
Clone7 Ay3 Ayl 5220~5675 456 bp reverse RP
Clone8 Ay2 Ayl 7867~8419 553 bp reverse RP
Clone9 NI
Clonel0 Ayl Ayl 6410~ 6989 580 bp reverse RP
Clonell Ay3 Ayl 1 808 ~2 390 583 bp forward RP
Clonel2* Ay2 Ay2 1475~1807 333 bp reverse RP

RP: random peptide; SI: sequencing incompletely; NI: none HIV fragment insertion. 553 bp” and 1 064 bp” is theoretical HIV digested
fragments by Sau3A | . Inserted fragments in Clone12* is half-digested product constituted with two completely digested fragments.

Table 2 Sequence analysis of 12 clones randomly obtained from HIV-pET22b vector library

Clone 5" adapter 3" adapter Inserted fragment Fragment Insert Encoded
location in HIV genome length direction protein
Clonel Ap3 Apl 5935~6409 475 bp reverse RP
Clone2 NI
Clone3 Apl Ap2 4405 ~4 846 441 bp forward RP
Clone4 Ap3 Ap3 6410~ 6989 580 bp forward RP
Clone5* Ap2 Apl 5676 ~5934; 282 bp reverse RP
7 844 ~7 866
Clone6 Ap2 Ap3 5220~5675 456 bp forward RP
Clone7 NI
Clone8* Apl 397 ~ 1 064 bp forward SI
Clone9 Ap2 Apl 5220~5675 456 bp forward RP
Clonel0 Apl Apl 1808 ~2 390 583 bp forward Pol peptide and

C terminal His6
Clonel ] NI
Clonel2* Ap3 -1474 1 064 bp reverse SI

Inserted fragments in Clone5* is two digested fragments ligation product. Clone8" and Clonel2” are incompletely sequenced and their

length is theoretic value.
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2N se B AT 4 s Bk 5 51y 41 2
AR e, SROHHHAT, s SN v B
RS 1. 2 MR Bk, Bk H IR A B
T LR BN, A sk 5 5 B
FeJm, WLLRIA HIV A S g i 10 a1 5, iy Fe A
(% 4y NP AR BE ML 2 K. R, RD HEAR K 4
(1) 38 S SE i b 36T HIV & R AL 4% (5 B )
BEMLIKIEE , 1% SCHE b AL 36 HIV 3 K 41 A B il 1)
HARZIK. 5oh, 48R BRf —2H M BEA
AR R LLB =, " RES PCR AL A 4
%, IE AR5 S In) 4 A R REZE LA 2.

23 EREEDTE 10 B9E R SDS-B R E B
B R AR B8 ik A R BB 3 Jo B S A6

JE A% 3k J2E TP ) T [ 10 ek HIV Pol 25 1155
116~309 728 HE 1R, [F] It n] LA IA pET22b %4
6 N EAMRARAS, FrLAIRATH His HUikgEATR:
AR FEASE P 1 n] LA IE 4 A v B v B 4 ]
DARIA A A AR%s, RN Bh s &
1B, HS5&@Em#EELER:, A BlRE C
Uiy (1) His Fr28 (B 5 F1E 6).

ku
97.4 W
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.
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Fig.5 Protein analyzed by SDS-PAGE
1: BL21(DE3) cell lysis; 2: cell lysis of BL21(DE3) with pET22b vector;
3: cell lysis of BL21 (DE3) with clone 10 plasmid from prokaryote
library before induced with IPTG; 4: cell lysis of clone 10 plasmid
induced with IPTG at 30°C for 1 h; 5: cell lysis of clone 10 plasmid
induced with IPTG at 30°C for 2 h; M: low protein molecular

mass marker.

ku M] 2 3;

229 w0
120

Fig.6 Result of Western blot
1: BL21(DE3) cell lysis; 2: cell lysis of BL21 (DE3) with clone 10
plasmid before induced with IPTG; 3: cell lysis of clone 10 induced with
IPTG at 30°C for 2 h. M: BlueRanger prestained protein molecular

mass marker mix.
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R0 8 A 2 KRB MR 0 176, BEMLAER 1 IR
IEMEEE A 5/6. FRATT MR AN SCZE 1 23 il BRE 12 A b
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HIV pol &5 A Z KM e B, 5I4MERIG T 6 N4
DNASTAR 7 HTi5BHL 2 IR e b, 70 S0k S
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HOREF T 9 ANBENLZ AR, At S BEALIE L &
FLC T E S ARG, SRR R
SCEESE RR S B T A AT . S5 SO TR R BH A v
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RSO, WA E T REHLERE T 12 A s B EAT 3
FEHT,  FERE IR 20k e v 3R 45 1) 1T LA s HIV
Pol 2 MKW s AT T 5 23Rk, Xk m)
BT T30, A — ANkt mT DU 4 75 22 e vt
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The Flexible Adapter Design of Restriction Display Technique
in Constructing Peptide Library”

MA Wen-Li"", LIU Jia"?, LILing", ZHANG Bao", SHI Yong-Xia", ZHENG Wen-Ling"
(" Institute of Genetic Engineering, Southern Medical University, Guangzhou 510515, China;
2 Center of Medical Research, General Hospital of Guangzhou Military Commander, Guangzhou 510010, China)

Abstract To show the flexible adapter design of restriction display (RD) technique in constructing peptide
library, two series of adapters were designed according to vector pET22b in E.coli and vector pNMT-TOPO in
S.pombe. Each series of adapter has three in turn one-base-increment adapters, which allowed the inserted DNA
fragment probably expressed in the correct reading frame. HIV-1 subtype B whole gene was used as an example,
and fragments expression libraries with two different adapters were constructed by RD technique, randomly 12
clones from each library were sequenced for translation analysis. As a result, a clone from the prokaryotes library
was obtained, which could encode HIV Pol peptide. Then the positive plasmid was induced to express protein in
E.coli BL21(DE3). SDS-PAGE and Western blot showed positive result, which is consistent with expected. It can
be concluded that RD technique is a new approach for constructing genome random peptide library, and its flexible
adapters design can meet with kinds of expression vectors.

Key words restriction display, flexible adapter design, peptide library
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