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Construction and identification of HN bait vector of newcastle

disease virus in yeast two-hybrid system
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Abstract: [Objective] The recombinant bait vector pGBKT7-HN-neu was constructed by yeast two-

hybrid system to select variable domain of heavy chain antibody (VHH) against newcastle disease virus

(NDV) HN protein. [Method] The neutralizing epitope of NDV HN protein was synthetized and cloned

into bait vector pGBKT7 of yeast two-hybrid system. After being verified by enzyme digestion and sequen-

cing , pGBKT7-HN-neu was transformed into yeast cells Y2H Gold. Then, self-activation and toxic action of

the bait vector pGBKT7-HN-neu were tested. [Result] HN-neu was successfully synthetized and the re-

combination bait vector pGBKT7-HN-neu was proven to be no self-activation and not toxic to the host

yeast cell. [Conclusion) The bait vector pGBKT7-HN-neu was successfully constructed.

Key words:newcastle disease virus (NDV) ;hemagglutinin-neuraminidase (HN) ; yeast two-hybrid sys-
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Bk E (Newcastle disease, ND) 2 H 38T 3k 72 i
# (Newecastle disease virus, NDV) 3| #) —Ffh & 2%
UM e T fl P BB AR e L A B B T
AT RAEERE M FEEMLYREHRZ ", NDV
J& T RRG e R IR RN R L O R T EE RNA
. NDV SR A& 6 A I i ] AE 48
(ORF), 4 %5 6 Fh 45 ¥ 2 11, 70 5 W A2 8
(NP) @4 F1 (P) VHE BT 8 1 (M) Rl & 2 (F) L Il
- 2 A R Bl CHIND R R 2R (L), 4 % 3 A
HEH) G )7 2 3'-NP-P-M-F-HN-L-5", H rfp HN J& {7
T NDV il 8 ki F R A —Fh2F 5885 1, 02
I3 B E A 32 A0 0 T Ry 2 . HN HAT I
BE R ORI PP 22 Z R I 2 Fh T Pk RE S AL A b Rl
PEHUIR  TEDL ARG R GL fe e h 2 B2, U 2
b R R A7 2 A g DR VR T AR A0 BB AR = ST AN
B I 1 e A U0 SR A SE IR S R L BT
SR TE HN 450 85 i) — W e & b MR AL IX
M 346 —353aa(DEQDYQIR) ™™, Hi & 3 % I 41 78
— G5 1R S AT ATE RSN

VT AR o B A ik R AR R i i e e, — o
R PR — 4% HT 4K 5 4% 1] 2% X (Variable domain
of heavy chain of heavy chain antibody, VHH) f#J
BB W5 R RIF T AR & 0 S KB 25 & 07
A H A A P AR X VHH P25 44 380 B, B s
H 4.8 nm KA, HARMN 2.2 nm A A O CREAR
R4 K P (Nanobodies, Nbs) . T 48 K LK 1
BTl JO A 5 Rt 5 A B AT — S R g P S5 A
by T 3RIK R KRR E R | BE TR R Y A 3 R
A7 B R 1Y 55 R0 ) S S AR A L DR O 1 S 4
PRFZE A A, B A S R W B R 3% T R R
AR B X2 28 H AR AL WE AR Ji 78 R R 47 94 0K
PUARRIWTTE o BB U 52 BORAE S S0k 2 1 B AR Y
F AR AT ok S E PR B Y SR AR S
25 ] TR R A8 1 A B ol B vy A MO0 B e 3 T
KU 38 G A AT SCIE S IF T 28 1 488 1o 152 4 5 25 1) 4
KPR

A ST LA BT % 0 #E HN 2R 09 48 v
LRI 5E X B, 6 5 BEREFL sk 1 GALA 1
DNA %54 55843 (DNA binding domain, DNA-BD)
2 A — M R AR A2 1 AR K pGBKT7-
HN-neu, 3 X #4) 4 (14 175 0 B4R S 47 3504 R0 3 800 0%
PEAG I o LA S0T AT 3080782 T R XA 5 490 K A7 A SC P v
i e ] HN 25 H R BTiR .

I i RS R

L1 # #

1.1.1 & # SD/-Trp.DDO(-Trp-Leu) QDO
(-Trp-Leu-His-Ade) £ 1 72 58 L YPDA #5575 |
50% PEG 3350,10X TE.10 X LIAC.9 g/L NaCl ¥
W . Yeastmaker Carrier DNA. 3 mol/L [ fig 44 /&
Wi . X-a-Gal M Aureobasidin A Z5i5] g 3 Clon-
tech; —HI ZL WA (DMSO) g H Sigma; BEgHE 4 H
Invitrogen; EcoR T . Sal T # & FR i 3 1 il g A
Fermentas; 2K plus DNA Marker W Bt 5 & X 4
AW AR A B A s Bk $E O £ OMEGA ;
B IO R & W B TIANGEN,  Hoth i %) [ 7=
AR

1.1.2 Esk.F4 . HKRELE Y2H Gold B
W & pGADT7-T. pGBKT7, pGBKT7-Lam, pG-
BKT7-53 #4& ¥ 4 Clontech /A &, DH5q /&%
75 240 M UL 5 I % o T Bk XL A8 9 K BT AR S
V349 P A S = A o S AR

1.2 HF &

1.2.1 &P EReb K MG GenBank %
P PE A NDV LaSota # HN B K ¥ %1, IfF =
ZCmk [5-8 1R By HN ¥ 76 £ ¥ b 3% 7
(epitope) B 8 )7 5] (DEQDYQIR) , % it — Bt i
linker(GGGS) HHER Wy et fI R 7 v Be . fn 4
HN-neu, 78 1% F B & it K diw 23 51 51 A EcoR T .
Sal T VI 85 F BEF SR : 5 -GAATTCGGTG
GTGGTTCCGATGAACAGGATTACCAAATCC-
GTGGTGGTGGTTCCGATGAACAGGATTACC-
AAATCCGTGGTGGTGGTTCCGATGAACAGG-
ATTACCAAATCCGTTAAGTCGAC-3", 5" #1 3
g BRI 5535 EcoR T Sal 1 MYIf 8. F
B I3 M 4 ME R AR W R BR2S F) A

1.2.2 #4854k pGBKT7-HN-neu ¢4 &  H44
B AT R A X B R HN-neu Al pGBKT7 #;
53 EcoR T \Sal T #E47 BUEG Y, FH A 810503t 511
&I B B4 T4 iS40 T 16 CikdE
W, ERE T YE I YC R AL R IA A DHS o 8%
AWM, AT LB BAA AR (% 100 mg/mL
R RO B, B2 A W% L L Pk e A T
LB W3 77 3 (& 100 mg/mL RABE F) ., T 37
C.220 r/min ¥k % 5557 12 h, 4% Jiokn 3 POl ) & #
V25 R Ut I 42 BUBTRL . 64T EcoR 1\ Sal 1 XU U] %
FE W 5 5 BH M A BORE% F  4 0T  4 R R AT
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W 25 2 45 BT IR 2 TN 2 1 T8 B WU 52 175 10 s ) A 2 e 2 47

7 Y GE B 0 BORL B SRy 75 A B A 44 pG-
BKT7-HN-neu,
1.2.3 #M &4k Y2H Gold B ey 4540
PEG/LiAC J7 ik il % B BF J% 52 25 20 ML 8 VR A7 1
Y2H Gold EEE I 2457 2= YPDA P-4k . T 30 C
FIERE IR 3 d PN 2~3 mm KT 3
ml YPDA ¥R 85 72 50,30 °C 220 r/min ¥ 3% 85
F& 8~12 d, it 20 pL 5/ T 50 mL YPDA ¥ 3% 3t
AT Y R FR,30 °C 220 r/min YR % 5 5% 16~20
h, 24 ODgy N 0.15~0. 30 B} ,700 g &0 5 min, 3
gL ITEEE T 100 mL YPDA 1,30 CHgfk 3~
5 h H#] ODgy 0. 40~0. 50, ¥ ik 100 mL ;3%
Wor%e® 2 4> 50 mL LW HEIE R, =i 700 g B0
5 min, 3¢ LW B4 H 30 mL KIFZEBKER . SR
700 g B0 5 min, 7 LiE. B M 1.5 mL 1. 1X
TE/LIAC & . B A MEWS 2 4 1.5 mL EP
B H,12 000 r/min B0 15 s, 7= F i, B4 600
pL DX TE/LIAC 220 0, BPAS I RE RS2 25 40 i
# 100 ng 35 1H # /& pGBKT7-HN-neu.5 pL
Yeastmaker Carrier DNA (10 pg/pL, il K #4610
min 58 T 0K F & D 50 L Bk S 32 245 40 L Fn
500 pL. PEG/LiAC iR & 76— . [A] i 35 28 2044
pGBKT7 Xf I, WA FRIEIRY 10 s.30 CHEFEAH
I E 45 min, &R 15 min 827 1 K. 0A 160 L
DMSO JE47 .42 “CH% 20 min, &% 10 min JE2) 1
WL EM 700 g B0 5 min, 5K B ICERE. H
100 pLL 0. 9 00 G4 A0 4 v W T A 18 44 Ik i SD/-Trp
B IR Ve PEE B4R, 30 CEIE R IR 3~5 d.
1.2.4 Fha&4ke BREERAR TH 100 pL
FiR%:4k pGBKT7-HN-neu i) Y2H Gold BELEHE K
340 4y B A U A SD/-Trp ¥4 SD/-Trp/X-a-
Gal 42 F1 SD/-Trp/AbA/X-o-Gal F 4z, 30 °C ks
I 3~5 d. WEREE LA KA, HEIA WE K,
o 5 AR RS BA BBOE R . e [ i A
Ak pGBKT7 %t BE (3532 5% SD/-Trp) . FHPE 2k 4k
pGBKT7-53+ pGADT7-T X} I8 (45 32 3 5 DDO/-
Trp-Leu/AbA/X-a-Gal) F1 [ 14 %% & pGBKT7-
lam+pGADT7-T %f & (3 32 3 5 DDO/-Trp-Leu/
AbA/X-o-Gal),
1.2.5 FhFHkegFsn N SD/-Trp ¥ L
5300 Pk I E B A T 19 pGBKT7-HN-neu 1 %5 2%
& pGBKT7 i Y2H Gold 2 # B 8% F 5 mL SD/-
Trp(% 50 pg/mL RAPEE F) WAKEE S b, 30 °C
T 220 r/min #R 3% 16~20 h, 4+ 51F 0,4,8,12,

16 F1 20 h MURE, FH 28 5156 43 06 O B2 3+ H AR 600
nm P KT B 56 BE (ODgoo ) {8 - K 5075 180 26 112 35
HEME. #F ODgyo << 0. 8, Uit W] B 241 i 1H 2 1k pG-
BKT7-HN-neu % Y2H Gold B £} 40 i 7] fig A5 &%
PR Z AT B

2 gER 55

2.1 BIERH pGBKT7-HN-neu B4 E

TEHIBEHE TR pGBKT7-HN-neu i} EcoR 1 #l
Sal 1 BRI P9 U0l XURE U 5 AT B e 0 5 i i vk
ST, 1550 123 bp i H I &4 (B D, 5 I 25 2 —
. DNA JPH| 54 R 53t iy s 58 & — 3%, &
A 75 T R 2 R A R A, T R TR SRR

M 1

5000 bp
3000 bp
2000 bp

1000 bp

750 bp

500 bp

250 bp

100 bp 123 bp

B 1 WA pGBKT7-HN-neu i i) % &
M. 2K plus DNA # Xt 43 F 5t fbr 1f 5
1. W # K pGBKT7-HN-neu F 4= )
Fig. 1 Identification of pGBKT7-HN-neu by
restriction enzyme digestion
M. 2K plus DNA Marker; 1. Product from
pGBKT7-HN-neu digested with EcoR [ and Sal [

2.2 BBIERAENL Y2H Gold BEH
¥ %4 pGBKT7-HN-neu % {H i k2 (9 Y2H
Gold W kA T SD/-Trp & FR k£ B A H . 3~5
d J5 A TR Ve A U0 I 1 TR R ) e Ak F
Y2H Gold &},
2.3 BHEKEHBREER
VSR A B Ve A I 25 S 03 1, i 3k
1 "] 4, %% 4k pGBKT7-HN-neu 1 Y2H Gold 7
SD/-Trp ¥l SD/-Trp/X-o-Gal *FHix EAKHH @
B 7% . 76 SD/-Trp/AbA/X-o-Gal ¥ # |- JC & ¥ 2k
K28 Ak pGBKT7 Xt FEOF M b K A e pd 7% . FH
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He# & pGBKT7-53+pGADT7-T Xf HF AR 1K
W (B 7% 5 1 BA 1k 38 4K pGBKT7-lam + pGADT7-T
X HESP AR DG T v A G X IR A RO . Rk g

F W], FR pGBKT7-HN-neu 7€ Y2H Gold %
B T R A FE I Ade. His. Leu 1 LacZ JC H
TN WG L T T e S TR U A8 1) i 36 1 K

* 1 BE#HME pGBKT7-HN-neu 3R & & FE 19 B #7516

Table 1 Autoactivity test of bait vector pGBKT7-HN-neu to the reporter genes
Qb3 SR RS [ap3
Treatment Vector Medium type Colony
pGBKT7-HN-neu SD/-Trp 9 1%, 5 7% White colony
ER:eay oAl

pGBKT7-HN-neu
pGBKT7-HN-neu

pGBKT7
pGBKT7-53+pGADT7-T
pGBKT7-lam+pGADT7-T

Autoactivity test
25 AR XT B Vector control

BHAE %} B8 Positive control
BF 4 %} B8 Negative control

{4 1% ¥ White colony
ANH: K No colony

9 {5, 56 7% White colony
W {514 7% Blue colony
AH: K No colony

SD/-Trp/X-o-Gal
SD/-Trp/AbA/X-a-Gal
SD/-Trp
DDO/-Trp-Leu/AbA/X-a-Gal
DDO/-Trp-Leu/AbA/X-a-Gal

2.4 FHEREHSELN

m & 2 A, i T 2R R pGBK T7-HN-neu 25
#H A& pGBKT7 &R ODgoo {EAHIT » P 7% 15 3% 16 h
B} . i 1 24k pGBKT7-HN-neu 145 # & pGBKT7
A B ODgoo 43 3124 1. 303 F1 1. 357, 84K F 0.8, 45
HR B K pGBKT7-HN-neu 321k ) DNA-BD
Fill & 2 O B RE B Y2H Gold (A4 K R .

2.0

1.5F --A--pGBKT7-HN-neu;
—O0—pGBKT7
8 1.0
0.5F

1 1
4 8 12 16 20
fif [E)/h Time

B 2 %A pGBKT7-HN-neu X £ 41 iy
Y2H Gold ) P A6
Fig. 2 Toxicity of pGBKT7-HN-neu to
Y2H Gold yeast cell

3t B

T IR o B ) 10095 2R - 2 TR I CHIND 3R 1 A
o B £ Yl 2o i v B U3 A0 L B2 A A 5 IR A A
MR, WAk B S SRR . HN &
J& NDV 595 24 57 P 470 St a6 9k B R B0 e [ 47
PRRE T A NDV iR get ) iy 5 g BT ] A i
T X AN B 00 20 45 R R R L BRI PR A
7 R A g R EE AR A o A B R LA . AT AR
KL BN TR HOAR A J A AR IF & T NDV 7 7
B TR UM B gE . Rk AT Gl i f E HIN-
scFV SRR SR AE I AT B vh 2 ik 4R 4% B A
LZ/RGIR 0N S O - S R N (SR E i1 B i NUUEE S

F HN E A P AE R N TR RGE ., g0kt
AR R T 0% B A N SR AE A 1 F S BT AR FRAS 9 LA
EARPURT R LS AR —Fp 3L TRYUA; BT
VHH 4 F & /N B 5 il & s IR /N DL K /g
P 2 R 14 2 A5 S A o A HFE BT B P B 5 A
SR an VHH B F A 5528 Sl b4 0 85 5 2
I3 B R R B2 W AR T B AR ) NDV
HN ZE [ R 9y K BT iAol A J5 4 i RTI6 I7 397 0
PEPRAL T — AN 57 8T 19 77 1]

Pz AUk A8 F A S 57 7F Bk LAk 1 0 E
EETAEMN—ANFH TH el 1T b & Ak
BRI 8 o FEOGT T I A R R R B R L R B XL A2
HAR GG PR A VHH B, 76 575 0 o F2 L B
AN EFGR Mk, 7] R A e, AR5
$2 3% BCHNZE 11 /9 V8 76 22 M b Fil % 42 (DEQDY Q-
TR Ry Bt J5L 3 2k i U1) 34 2 4 2 ) T R XL 5 ff
Y 1 3k pGBKT7-HN-neu, 3 i ¥ 5% 16 175 1
AR 1) T R A0 TR AS [ 7 AR i B RSP A L 3R AT
I, L5 H A= KA B0 A Bt AE 4k, 4 SD/-Trp Al
SD/-Trp/X-a-Gal -4 Ik FI A F % . 7 SD/-Trp/
AbA/X-a-Gal -4 I T B 7 2 4 o 1008 Hb H0 07 375 1
R GT Hi h BE B TG B SO0 PR R DT HE B A RE
IFi) B 5 A 375 T 280 R 00 18 BF 40 M #E SD/-Trp W M 15
Fr I BE KRG A . ODgoo KT 0. 8, B HA K1Y
VEIHAR X BB AR . R A5 R R
B ARG BT A 2 T HN R F 35 1 3k pG-
BKT7-HN-neu, H it #4 & (9175 15 4 14 76 1% B & 48 h
TG H 0 FRE AR R A TR L AE F G O i
) NDV HN 8 (1 8 R g ok otk sa e 7 %%
fiili

[ 5% 3Tk
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