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Study on Heredity Stability of a Recombinant Baculovirus Expressing Human

Interleukin-12 in Sf9 Cells during Serial and Undiluted Passages
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Abstract: The strain purified from a baculovirus expressing recombinant human interleukin-12 by
plaque selection was serially and undilutedly passaged up to 55t generation in Spodoptera frugiperda
HS1) cells. Intracellular viral (ICV) DNAs were extracted from the infected Sf9 cells of Pys, Pas, P35,
P4s, Pss generation of recombinant baculovirus. A 2.0kb DNA fragment including sequences of P35
cDNA, polyhedrin promoter, P10 promoter and P40 ¢cDNA was amplified by PCR. The sequence
analysis indicates that there is no mutation in 2.0kb nucleotide sequence during the P;s to P35 passages.
However, the point mutation was detected at three nucleotide residue sites in P35 cDNA sequence
(461T—C, 517A—G and 630C—T) and one nucleotide “T” was inserted between +1 position of
polyhedrin promoter and the upstream of BamH I recoganizing site at P;s generation. When passaging to
Pss, the insertional mutation (-136T-135), deleton mutation (-122T) and point mutation (-168G—T)
happened in the P10 promoter cassette besides the above mutations. These results show that serial and
undiluted passaging of engineering baculovirus can result in foreign gene mutation.
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HWE: BEEAOMMNE 12 (hIL-12) FIFPRIRSE (Ac-hIL12) X BALE, TEE MRk SO MM t4T
HETHBALND Pss 48, WHEM Pis. Pass Pise Pys. P {CEARERPEMM M, HIEMARBE (ICV) DNA.
TRAE ERA R EN R, 7 P35 cDNA F1 P40 cDNA I 3 R E B+ — X 514347 PCR, ¥ #1745 P35 cDNA.
Polyhedrin /& 31 F . P10 3 81 F 1 P40 cDNA /315 W 2K 2.0kb F B, FLMEE T Vector AT F 7 IIE 5 KN,
TES Pis. Pos Ml Pis AXPTT W T FI B RAATAIRAE . (B Pys 8, P35cDNA F3H 3 MRERE T ARE
(461T—C, 517A—G AKX 630C—T), Polyhedrin /A& F 1+]1 fr/atEN 7 —ME T, P40cDNA 5 P10 B3 ¥
X (230bp) WH KA T Pss AR T LA RS ZLISL, P10 B3)FIX-168 7l G B#HMEEA T, -136 5-135
iz lE N — N T, BURK-122 fr R —MREE T, UL S RRPFRRFEARI 0 M S S5 RO RE 0T T3
SMEEHRASHIRE.
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et #2000, hIL-12 2 AN BRSSP 5 A 2R 1
JEV B P35 FI P40 38 ok — B S AHIE AL B I S
ERAE,

ERAFRESRERFELE —NRAENHNME
PSMERRIRIE RS, WRGAGRIEKYE, B
% 5C M ELAZ B R P B B J I T 5 &4, (8
rFE) B SRR A D EE SIS At
O A WA R B B 7 2 70 2B W) S 8% v Bl Ak 55 57
9 H b = HIAC B B N & 2 A RS E ik
SN R AP BSEERY (HRIRSNER W
TERASEEEERERTETS FEUMNEEN
AGWRA, LARRAXKRE. SFREARENE
UFv), 7 SO Aiffuh O 10 XIS hIL-12 B
ZH9% 85 Ac-hIL 12 22 7FBE4fiAL i3 75 4 SN 40 i SF9 g
ITEMB L LA, MigmERERI4 S, #id PCR
() 759 14 tH 4% P35 cDNA, Polyhedrin /557,
P10 /3 3)FF1 P40 cDNA 7£ W 3L 47 2.0kb /7 B,
FLFE 2 T-Vector JaBHTIF FIWE #1504 . BEALIEER
S3HT T ELHRBEE Ac-hIL12 1 P35 ¢DNA Fl P40
cDNA F P10 Fl Polyhedrin /57 T ¥ 5B & 112K
FE SO 41 b TR IS S MR Aa e .
A RIREWT

1 M5 HiE

1.1 %

B AR A M Sf9. EAHNF Ac-hIL12.
E.coli IM109 ) 4 4% {47, pUCM-T Vector I H £
#F Sangon /A&, DNA FHIJUE i B i 2 7 58
o
12 &7

B&4F M (Fetal Bovine Serum,FBS). TC-100
#2375 A Gibco BRL 7= #&; T, DNA HE#fF. Taq
DNA E&H 4 Promega 23 &l fh; PREITE N VB
Sphl I Ncol T4 TaKaRa 2 %]: DNA #EHR [EDACIK
# & Gel Extraction Kit 5 Omega 23 =]/ fh; PCR
S|4 L#§ Sangon 7> & & A.

1.3 YHREIESE

B b B0 ST 4 M 4E R TR N T 10% FBS Y
TC-100 B3, HIRRAEN 27°C, & 3~4d 1%
R—K.

1.4 FEBHBSE Ac-hIL12 RITHRA{L

TEFA 35mm 35 FR I R 1x10° 4 SO 40 D,
27CHE th, MERFFM PR FE, # 100uL
Bl A 107~ 107 AR EEMR BN RS 35
I, FEEFRMAAEK R ST B, %8 FHCE Lh.
AL 3% PG S ERAERE (SeaPlaque), #F ImL 2x
TC-100+20% FBS 5 ImL 3% St RS
BE. WERMMK 1h 5, WEHFMFRRE
My, H ol ses s R i — . 840
BRI 2mL BB EY, Z/RT b, R
4°C 15min, {FEERBIREE . M 100uL 5¢ 455 77 5 Tkt
AT, ¥ 35 77 ML FBAE T BRI &P, 27 C R38R 5~
7d ZEBEE K
1.5 Ac-hIL12 7£ Sf9 P HIES LHRER

B2y 2x10° A4~ SI9 AEEFE % 25cm?® (Y Flask
MR, BE L 5, WESSFE, BN
4l ) Ac-hIL12 £ ImL By #5915t ST9 AT 1h,
W XA, ALE SR AR vt —
WK, RIEBHFEEEMNHRITEFRE SmL BT
10%FBS [f] TC-100 57744 . 3~4d ja, M EAURK
Yo i IR X ImL RAREH LiE M, IR EIAE R
YL 55— STO 4. A ZEBESEE Hp BRI alifL i)
Ac-hIL12 7858k 4 Po X, 75 ST9 40 b CM BRI 4L
R E Pss R
1.6 Ac-hIL12 B@Af&E (ICV) DNA RYHEE

M— 25cm® i) Flask 40 55 79 -H U450
FEGE 3~4d FHI4M2, 2000r/min &0 10 min.
3mL PBS ERMMEITHE, H&E0—K. M 2mL #)
41 0 24 4% 5% 7R ¥ (10mmol/  LTris-HCl, 400 mmol/L
NaCl, 2mmol/L. EDTA, pHS8.0)FE &4 MIyiie, A
EOM K 2L%KEH 0.5mg/mL, 37CE®K. MA
10%SDS Z&IKRE N 1%, 3TCARIE 2h, KEy-FA5
R 3 K, MAT22Z — IR 3molL LR
W (pH5.2), 2.5 FHKITK LB Ja-20Cit
€ 2h. 12000 t/min 2.0 15 min, 75%/) LB
—K, FEERRAT, M TE SUKEME, -20°CIHRAF
#H.

1.7 Ac-hIL12 ¥ 2.0kb F E&fY PCR ¥ & 55 k%

M Ac-hIL 12 (7P B+ 514
Fyia|l ¥ FP h: S’AGTGACGAGCTATCTGA-
ATGCTTCCTAA 3R Fi#5|1#) RP J5: 5'TGGA-
TCCCTAACTGCAGGGCACAGATG3 . A F il ¢ 1)
HANJ%REE (ICV) DNA AT PCR #7118 3
#a1) B i B BLEFE 660bp [¥) P35 cDNA. 365bp
P10 B3 T 5 Polyhedrin fA3)FXJFF1. 987bp i
P40 cDNA 1£#7 2.0kb(l 1), ¥ ZFEEER


http://www.cqvip.com

£ 000 http://www.cqvip.com|

VRIEETE, . FE4H hIL-12 AL SI9 GRS B L R E M R R 143

pUCm-T Vector.

ColE ori /

Bgl 11

pACUWSI-ILI2 p10 promoter

7594 by ¥
P polyhedrin promoter

EcoR 1

1 #E Ac-hIL12 B pAcUWSI-IL12 GHRE K
Fig. 1 Map of organization recombinant plasmid pAcUWS51-
IL12 for constructing Ac-hIL12

1.8 DNA FHIHRES

R MI13 B 515 BT E B i Bt AT i 1
E, i EEIEA T 2. FH GeneDoc 3KA4FXT I
SERT DNA FPAIHTERRC. AT FNLLE: . Bioedit %k
14 F0 Prosite F3E FE X R EBR T FUHEAT 4347 .

2 %X

2.1 Ac-hIL12 1 2.0kb FEZRY PCR # #E R H &
AR Pisy Pas. Pis. Pys. Pss R ICV DNA
AR, F FP R RP A—Xt5 |44 18 €045 P35 cDNA,
Polyhedrin J& 35 . P10 J5 371 PAOcDNA 1t /)
By 20kb BB, SRR HEKENE %
2.0kb IR &, SHUARAETT (B 2. JFE
AR EKHFBREEZ pUCH-T Vector, M H L E
ZH JFURL pUCm-T/2.0. 3 T Vector _E # Sphl 1 Neol
FIBEUIAL AT T XUER VI BB ) € (B 2.

2 PCR¥ M pUCM-T/2.0 BV E
Fig. 2 The PCR amplification of 2.0kb DNA fregment and
restriction analysis of the pUCm-T/2.0

M. Lambda DNA/HindIll Marker:Lane [.negative control of pUCm-T
plasmid/Sphl+Ncol;Lane 2.the digestion of pUCm-T/2.0 plasmid with
Sphl:Lane 3—6.the double restriction digestion of pUCmM-T/2.0  plasmid
with Sphl and Ncol:Lane 7,the PCR amplification of 2.0kb DNA fregment

22 2.0kb FEBIFIIMERESH

¥ PCR ¥##f) 2.0kb HEwEZE pUCH-T
Vector, 0k B PR T B2 5 BHAT R 500 2 . P45
R B RAEATHATIH FAARIFE P40 cDNA THEE

SRR 3, ®’AKREEFAIIRAE: P35 cDNA
FE58 Pis . Pos . Pys U RS2, (H2 47

FREM M P ELSALE] Pys £, EZT BN SRt TT
RHERERE. /L5 Py fAH Pss 48, P35 cDNA
TEA R 3 MR EEAL R A T B, i 461
friREH T-C, % 154 fTEEM i Phe (TTT)
—Ser (TCT) 3 517 it HEtH A—G, 5 173 {7
RAEFREh Asn (AAC) —Asp (GAC); 58 630 i
WEH CoT, ®RAENEE 210 fiEE#K (GAC—
GAT) (& 3). P10 M Polyhedrin B31¥FIX, 7E$
Pis . Pys AR Pys RECKR RN ARE KA. HBREHE
FERENT Pus AR, ZILLE Polyhedrin J5 35 F /) 5'UTR
X+1 75, BamHI EUM SRIHANT —MEE T
(E 4 B). 102158 Pss A, R FXEITZE M
B, BT RS Py RELRERRZLISL, 7E P10
BB F B R IR s B L IE- 168 A1/ G B s A
FT ,-136 f7 5-135 i Z [A1FH N — B E T #1-122
RIRR—MRET (B 4AD.
3 it
I EF FFARFE ANPV 1E SRR H

FIREBACEMERT & hIL-12 P35 1 P40 1§
MEARTVEEFRMELRTH Ac- hIL12, {f P35
W 347 T Polyhedrin f& 3% Fif, P40 WAAL T P10
BEIF TH B D oy BITE R ST SFO 40/
AR SBR RATFIRE R EES. AT REE
W E Ac-hIL12 HH4MEERE P35 cDNA 1 P40
cDNA 7EEHI T34k SO 41t P Ay EfLEs
BN, BEARE AchlL- 12 fEE I SRR SO 41
MR TR SRR G, WA RN R
RO, iR RRE A M E (ICV) DNA. #
i FP #1 RP A51¥), NEAMEPY HL TERE
P35 cDNA, Polyhedrin f33h¥, P10 f33h+#1 P40
cDNA FF#E N R4t 2754 2.0 kb ) DNA 7B

ZIFFIEM T, 4REH: TERFHENR
B3 Py £, AMEIEEE P35 cDNA F1 P40 cDNA B
F% P10 M Polyhedrin Ji 31 F/F AR K AR 1%
FRFNE Py FEFN Pss 48, P35 cDNA FitH 3 Mo
RAET R (K 3. HhE 61 MR ERIREE
& 154 fIE R Phe (TTT) —Ser (TCT); %
517 RIAR IR 173 AL FEB T Asn (AAC)
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= 4073 - Es - 340 - 46&! -
TTATGAAGACTTGAAGAT GTACCASGT GEAGT TCAAGATIAT GAAT GCARAGET TCTGAT GEAT CCTAAGAGGCAGAT CTY TOTAGAT CARAACA

p35115)
p35(25
£35135)
35 {45}
P35 (55)

480 * SO0 -
TGCTGZCAGTTATT GAT GAGTT AT

10 * s40 - 550 -
GTGAZACTGTSCCACAAAAATCCTCOCTT GAAGAACTGGATT T T TATAAA
35(19) ; e ; > ey
§35425)
r35(35)
P35 145)
p35(55;

Y 640 * 540

AGAGT 3ACGAGCTATCICAATGCT TS CTAA

P35S (15
p35425)
p3%435)
p35(45)
pP351(55)

g,
g

[N 13, s N
a

K3 P35 cDNA REXERFH 5

Fig. 3 The alignment result of P35 cDNA at the P|s P25 P35 Pys ,Pss generation and sequence analysis of P35 cDNA mutation region

The thick triangular arrows indicate the mutation sites in P35 ¢DNA sequence: 461T—C results in Phe(TTT) to Ser(TCT); 517A—G also Asn(AAC) to
Asp(GAC) . 630 C— T is non-sense mutation.

A o ~Z20 ~200 -180 ~160
F(15) 24
F(25) 84
i35 84
P{45) £4
P (5%) 84
- 140 ' ~12% v -100 -2
CACTTACAATAAGGGGSE ABATTATGCATTTSAGGAT GCCGEGACTTT TAAT TCAACCCAACACAATATATTATAGTT
E(IS) oo teLon Lol M : i b AT Ll A . LT ST T 167
P25y 167
F(35) 167
P(45) 167
F{55) 167
mTranscription start po'uzt _20 S1 BgiTI
AAAT AAGAATTATTATCAAART CATTTGTATATTAATTAARATACTATACT GTAAATTACATTTTATTTACAATCACAGATCT
B(15) : TATTA . o - - - 8. . 240
r{25) : G METTATTAT AAAT AT T R R iR IATITA S B : =40
P(35) : e S Lo R 1 249
F(45) = 249
B(55) 249
B TTGTAAAATAG
2115) T 275
P(25) 275
P(35) 217¢
7(45) 275
P(55) - - 275
.80 . Transcription start point _20 -1 ¥ Bomtt
T AAT TARAATZATAACCATCTCGCAAATARATARSTATTTTACT GTT T TCSTAACAGT T TTGTAAT AAAAAAACCTATARATA CEGATCE
£i15) : . . A asanseguss - PEENEtrase e sagarensen -
P(25) 365
B(35) 365
P (451 366
PS5 366

€4 PIO N Polyhedrin J&i 2 F[X 537 5 704

Fig. 4 Analysis of mutation nucleotides in P10 and Polyhedrin promoter cassettes

The bent arrows represent transeription start point and direction. The thick ntriangular arrows indicate the mutation sites. The thick underlines show the 12nt-key

sequences  for transeription of P10 and Polydedrin promoter.The thin underlines show restriction enzyme recognizing sites of BamHI and BglIL.(A) The

and Pss generation,

—Asp GAC); % 630 frBidE A LXRE. A IL-12 Bl L AT K BEHER X2 (Asp). MEHERR I
i) P35 WESILEFH T, ENEM (Phe) NAE  LPEFIFRT Bioedit #fHH Prosite $fa MR
WOV K PE aa, 2878 MR PE ISR K ME (0 22 30 M WTIXUEEUIERR 7 91 I BUBE P Ak 2 1 P35 R RSK
(Ser): FABE Asn N A AR aa, 5885 MERSS, MKMEIEsR, MRMERSSR, 1L-12 A9 pl{H
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AR . HIFRA LA P35 WHE LAE (93)
Asn-Glu-Ser (95) 1 (107) Asn-Gly-Ser(109)% 4>
SRS Asn IR AR T FEHT T N-EEZR
FERALERMY, X P35 WA aa ¥ 50 4> T 1a) 50 4y
TH BRI AP MR «Peptidestru-
cture I . 2T H BRSSPI &L
fEfIemkEEdt —SHAR S . E£RANFIF5
1, Polyhedrin R3] F FifHI+1 f745 BamH 1 fH]
(2 BN T — AN T. 215 Pss X, BR T P35
cDNA [ 3 /N 55848 R Polyhedrin 28T HI+1 74
— MBS, 1E P10 K35 TR G A0
L1168 (i) G BN T , -136 1 5-135 fif
Z RSN NI T A-122 7Rk — Mg T (A
4), FHRFHEREREPEHW G T B E
5HIAE 2 75 BB BA L K] Polyhedrin [ F5 )1 A0k i
HAREIE P10 (BN BFST R WA AT T &R0 2 M 0 sl A
e HASR IR B, 7657 B K YL I A RE 05 1 SRR BE R 3R
HE/KFRBERE, FHENBEFHEUNEEE
12nt [ RGO 75 AATAAGTATTT/AT,
e R AT &5 LAY TATA box A1 CAAT box [t
B EFRRRmA K, AR RH A
SREAE T RAE, BIFBARME ) FiL0
ik (B 4), AIREAS M Polyhedrin /3 B
P10 B3I FIRE SRR

BIFRNEREREHFRE Ac-hlL12 {EEH
I SO 4R P HEATIE AL EM R AERIE RER, TE
Py ACHT, HBERIAEM . BAERE] Py A Pss
£, SMEEERSRERE, AR TINRERIK X
%, EAWREYEFRR S A INE fE AL
o, WEERAARSGSRER RIS ERNERG
MFRER (DIPs) 'Y S BUR A T, BUOMNERA
A BB . AT FRIEHE AT S FEMEE
FZA 5 5838, BrUA7EF AT R 8 RIA SR B R
i, ROREBRDREAER, LBRINEERRIE
B FRERANEERPZR.
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