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The Cleavage Activity of GCV Transfer Vector-mediated
Hammerhead Ribozyme for KRR1 in vitro Transcript
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[Abstract]  Objective To detect the cleavage activity of Giardia canis virus (GCV) transfer vector-mediated
hammerhead ribozyme for KRR1 in vitro transcript. = Methods Giardia, a most primitive eukaryote, has KRR1 protein
responsible for ribosome biosythesis. ¢cDNA encoding hammerhead ribozyme flanked with various lengths of antisense RNA
was cloned into a viral vector pGCV634/GFP/GCV2174 derived from the genome of GCV, KRzS flanked with 21 nt
KRR1 antisense RNA on each arm, or KRzL flanked with 288 nt and 507 nt KRR1 antisense RNA. At the same time,
two control groups were established: PKR without the inserted ribozyme, and TRzL flanked with 324 nt and 380 nt
triosephosphate isomerase (Tim) antisense RNA. The cleavage activity of GCV transfer vector-mediated hammerhead
ribozyme for KRR1 in witro transcript was then analyzed by absolute real-time quantitative RT-PCR.  Results The in
vitro cleavage activities on KRR1 mRNA of the two ribozyme KRzS or KRzL were 74.0% and 81.1% respectively by the
absolute real-time quantitative RT-PCR. The two control groups, PKR or TRzL, showed no effect on KRR1 mRNA in
vitro. Conclusion The GCV transfer vector-mediated hammerhead ribozyme shows a high cleavage activity for KRR1 in
vitro transcript, which demonstrates the feasibility of using a viral vector to express a ribozyme targeted at a specific
mRNA in Giardia to reduce the expression of a specific gene.
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AR pGCV631/GFP/IGCV2174, & AN AR
B U TR AL BRIK pMD18-T I H T4 T
FE(RIE)ABRATH

3 EERAHN

R iR w26 E - Sigma 2R 725, T, (4451
MRl G L E Promega 23 R P it . RIS A
DHSa #R HARZEAF, DNA FBERISGARI & . IR
i (diethylpyrocarbonate, DEPC)I) FH b 5 5 [ A= 4
HARK DL,
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WYL I S (Tim) | SEICIRAZG . 200k
pGCV631/GFP/GCV2174 VL KA~ T RE 25 4 KRR
FEHFIVRRAE, BT R854,
631F: 5'-GGAAGGAGTGCCAGGCCATTACC-3',

TF1: 5'-TCTAGAATGCCTGCTCGTCGCCCCTTC-3',

TR1: §'-TGCGTCTTTCAGAGTGCCCTCTGATGATGTCCGTGAGGACGA-
ATATCACATGCTTCAAACC-3',

TR2: 5'-TCTAGAATCGATCTGCGTCTTTCAGAGTGCCCT-3',

TF3: 5'-ATCGATAATCATGGGGGAGACCGACG-3',

TR3: 5'-ATCGATCACTGGCCAAGCTTCTCGCAG-3',

KRRIF: 5'-CAGTTCTAGAATGACCGGGCGAACTGACG-3',

KRRIR: 5'-GACTTCTAGAAATTAAAGGCCATCACTAGGG-3',

TTKF: 5'-GCTAATA CGACTCACTATAGGATGACCGGGCGAAC-3',

65NT: 5'-TACGCACGAGGCCAACTCCGCCTGATGATGTCCGTGAGGA-
CGAAACTTGCTCCCATGACTGCAAC-3',

KSF: 5'-GACTTCTAGATACGCACGA-3',

KSR: 5'-GACTTCTAGAGTTGCAGTC-3',

KLR2: 5'-GACTTCTAGAATCGATTACGCACGAGGCCAAC-3',

KLE3: 5'-GACTATCGATATATAGTCACAGATTGCATTG-3',

KLR3: 5'-GACTATCGATGCAGTCGTCGCGGAAGTAT-3',

KRTF: 5'-GCCCTAATGCTCAAACACTCAAG-3',

KRTR: 5'-CCGTTCAATGCAATCTGTGACTAT-3',

KRTP: 5'-FAM-CGAGGCCAACTCCGCGACTTGCTC-ECLIPSE-3',
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20 mmol/L. Tris-HC1 pH 7.5, 2%+ % FeAk AR 4H(SDS),
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23 CIK 10 min), 56 C/KIE 2 h, By =S F b
&L RNA, IS 1710 BT R4A(3 mol/L, pH 5.2)F1 2
FERTHAA B, —20 CUKFHHCE 2 h, 4 °C 12 000xg
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2 (ANTP) 4% 2.5 mmol/L) 4 ul, b . FHE5I# 310
pmol) % 1 pl, Tag BES U/pl) 1 pl, Sl ddH,0 2 AT
50 wl, SR BECR AR 94 °C 1 min, Bk 57 C
1 min, ZE{H 72 °C 1 min, 30 MERJF T 72 CLEH 10
min, 1.0% BHEWEEERCFEIKS, ARG L PCR 7~
YT 20 pl TE b (7% 10 mmol/L. Tris+ HCI,
pH 8.0), 1 mmol/l. EDTA-Na, (pH 8.0),
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W E4H Tk pGCV634/GFPIGCV2174 1 pMD/ TL2,
pMD/KL2, pMD/KRRI1, pMD/Tim &% pMD/KS #J/H Xba

Amp
pMD18-T-KS PGCV634/GFP/2174
2779 bp 6326 bp
2174

pMD18-T-KL3

pMD18-T-KL2
3276 bp

Xbal

2992 bp

1 EHEFRH KRzS, KRzL M
Fig.1 The construction of recombinant plasmid of KRzS, KRzL
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AT T,
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B E b RARTE M RO
9.1 K 5T % & HARAF 09 48 K R BER SHbr 2]

PEATRARBEY), Wl pGCV634/GCV2174 LeMEALZ AT
TL2, KL2, KRR1 & KS A B, ifiid T, DNA & R
pGCV634/GCV2174 ZelEAb#kIA S TL2 | KL2, KRR1 }
KS F B3l 2547 % $ B A5 5 4 Bk pGCV631/TLY/
GCV2174 (PTL2), pGCV631/KL2GCV2174 (PKL2).
pGCV634KRRIGCV2174(PKR) K pGCV631KSGCV2174
(KRzS), JH-LAIE 4 A4k AR, F 631F Al KIL2F
631F F1 KRR1F, 631F 1 TimF, 631F H1 KSF, 3£ 4 %}
19153 AT PCR, Y4l A 7 BOWIER ], PR EA
T4l A AT,
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R TL3, KL3 A BE, it T, DNA i fEHE R R 15 &
5k pGCV631/TL3/TL2/GCV2174 (TRzL) Hil KL3/
KI12/GCV2174 (KRzL), PAUCEEA R AR, H
631F F1 KLF3, 631F I TF3 WXt 54117 PCR, LA
SoEtm AR BOIE R W), R BA S 4 AR EE 2 B
(F1, E2),

PGCV634/GFP/2174
6326 bp

B2 EAFRH PKR, TRzL Kz
Fig.2 The construction of recombinant plasmid of PKR, TRzL

KRR1 & B4R S5 R4k Bl #2570 KR2S | KRzL, PKR
K TRzL (%653 7=1) RNA 5 T7K #6519 RNA DL4rF
1:1 8 HBES T 50 mmol/L Tris-HC1(pH 8.0) 1A Wk
1, 95 °C 3 min, 37 C 5 min, ZEH FRBEOEH
37 °C S min, fJGHMA MgCl, ZEZHEE 10 mmol/L,
37 °C 3hJashvIRI N, [RIEFR S B R

9.2 AR LeNad B OxI0® pg TTK 5410
KRR1 RNA, DIBHEAL 6 #% 18 R 51 4T RT K
(20 pl), RGBSR cDNA VEWAE 1:1, 1:10, 1:10?
------ 1:108 BERERRE, 4B 2 wl FEDOESL & PCR
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P4 (5. ABI PRISM7000, 35[E) b i##fF PCR &2
N, BEEFPCR SN H ) cDNA 020 5l AH 24 T
MOx10°, 9x10*, 9x10°, 9x10%, 9x10', 9x10°, 9x10"!
J 9x10? pg B RNA [ 5% 558155 1Y cDNA &, &8
R 3AER,

93 X R % RmEHIARANF04E LK EDE KRR
AR RSN TR E AR YIEI RN SRS, LAFEL 6
AP RS WA T RT S (20 l), 4580 2 wl HEF7act
AETE PCR [, FHRARHINEE SR A% BT #] KRR1 S
PRGN SRAR B VRIS

# =X

1 BrIR KRR E
il PCR 4, #9433 T 5 B0/ h—Em) H i
FrBe(E 3),

M 1 2 3 M 4 5 6 7 8

bp

M. DNA ##:E# (DL2000), 1~8. HYH B, 1: TL1, 2: TL2, 3:
TL3, 4: KRR1, 5: KL1, 6: KL2, 7: KL3, 8: KS PCR
M. DNA marker (DL2000), 1-8: PCR products, 1: TL1, 2: TL2, 3:
TL3, 4: KRR1, 5: KL1, 6: K2, 7: KL3, 8: KS.
3 BMREHNYE
Fig.3 The PCR products of objective fragments
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pMD/TL1, pMD/TL2. pMD/TL3. pMD/KRR1. pMD/
T7K . pMD/KS, pMD/KL1, pMD/KL2 X pMD/KL3 ([
4), EAFHR KRzL, PKR, TRzL. KRzS 1 Xba |
PEATBABEYD, JfH 631F Ml KLF3, 631F fil KRRIF,
631F 1 TF3, 631F Fl KSF 254k 4 X5 5| 143 9247
PCR JFE f o) 485 (18 5), PRI RAT 1 R 1a) 4 AR
EieZNiy

3 {KSMNER

A HBYFEER T7K FIFE4 fif KRzS, KRzL, PKR
K TRzL 2 Not | BEIZ AL VR AR, A T7 {&
AN SRR A TR SN 5%, HLUKSS R R F 5 RNA
SR 6), P&, AT /R TTK | KRS,
KRzL. PKR M PKT %55 RNA W43 514 9.0, 8.9,
93, 9.2 ) 8.7 pg/pl,

bp

2 000

1000
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100

M: DNA #5a54#) (DL2000),  1~8.HZ kL, 1. pMD/TLI, 2: pMD/
TL2, 3: pMD/TL3, 4: pMD/KRR1, 5: pMD/KS, 6: pMD/KLIL, 7:
pMD/KL2, 8: pMD/KL3,

M. DNA marker (DL2000), 1-8: Recombinaut plasmids, 1: Products of
pMD/TL1, 2: pMD/TL2, 3: pMD/TL3, 4: pMD/KRRI1, 5: pMD/
KS, 6: pMD/KL1, 7: pMD/KL2, 8: pMD/KL3.

B 4 ZJARN Xba | REYIEE
Fig. 4 Enzyme-digestion profile of recombinant plasmids by Xba I

bp
2000

1 000
750
500

250
100

M. DNA Fr##) (DL2000), 1~8. HLFHRL, 1. KRzS, 2: PKR, 3:
PKL2, 4. KRzL, 5. PTL2, 6. TRzL
M. DNA marker (DL2000), 1-8: PCR products, 1: KRzS, 2: PKR, 3:
PKL2, 4. KRzL, 5. PTL2, 6. TRzL
5 EBHERNEANRBEHERERN PCR AFREEE
Fig.5 Direction identification of insertion element of
the recombinant plasmids

1~5. BEAFRL, 1. KReL, 2. KRzS, 3: PKR, 4. TRzL, 5. T7K,
1-5: In vitro transcription, 1: KRzL, 2. KRzS, 3. PKR, 4. TRzL,
5: T7K respectively.

B 6 FHERMEFIMNER

Fig. 6 In vitro transcription of the recombinant plasmids
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4 REFHFESHEN SHERZETIZ KRR1
B E RS RAKTE R4 T

41 HgEw &4 AR R I E KRR1 RNA
0.09~900 000 pg FH4HE) cDNA, FrfEf 2R it 56
Z R4S, HIEERECN 0.997, 1552561 VL B N AEAE E
FIHER O

42 ERCRAERN R EIR KRZS, KRzL AR 5%
RNA XF KRR1 RNA PUTEIRCREE,  4rilikg] 74.0%
M 81.1%, T PKR %} KRR1 RNA SR I/,
RT-PCR 324U 12.0%, TRzL %F KRR1 RNA %%
SILTTeAEApszm (# 7)
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100} l .
0 1 T 5 7 3 T R %

P Template

MMt Templale quantily

L PWEGIE, 2: KRzS DNABMRIE, 3: KRal, 4 PKR, 5 TRzl
1-5. The template DNA quantities of negative control group,
KRzS, KRzL, PKR, and TRzL respectively.
7 REFRFESNSHELRZEXT KRR1 EEF
MR IR R
Fig.7 The cleavage activity of Giardia canis virus-mediated
hammerhead ribozyme for KRR1 in vitro transcript
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K S 1)t 2R AR 4 Ry B U B 2 A A b
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ST AL 25 RNA 85 B — ie s i Wisd, fr i
HBTUIEY) RNA 20, MImRHWTSE R Rk, AR
Kz, HE SRR S & Je BRI 7> BN, 45
Mfaie, NTEES, MRS, SRR
11 AMRSF AR 2 R A A A0 DA B 3 A 1l B AB
TR 2R (T ~ T  ARPEZE T M ARSI, 7]
DIt BA RSP A O RIZE 1T, DA s
FESEEIRYIZS A IS P S RS R AZ I, il i X
PIEIWERT,

Dan S8 A 2 PR R - £k S8 AL R AR 1l (pyru-
vateferrodoxin oxidoreductase, PFOR)&75 fy HU &4 K
Tt , HUARTCAEA I A IR Sl 77, BT R il s Sy
SRS, Frgmiday A7 AR RS R [ L PFOR mRNA 4%
fit} cDNA T 22 5155 HUR BEHUA  (WB # )PC631pac
W, TESR AR YA IR R BERYIE] PFOR mRNA
M BEIET PFOR JE K (4 3R35, 1A 5% B Uik I 1 4
W REE AR B H T B8 AR U M D Be A ST . E T
DABTERS MO 0 1 R A 22 48 2 P o FH T AN 3 ]
MFRIE, FEREEHRTIRE AT . B A D Re A 5T 55
BT, W Iz N TR

AW FEAR Sl e S DR AZ Tl R AT R R T
BT A~ 23 AT R S R A, 2R T M
M BERANE ) 2 X KRR1E, K it 45 A
KR KRR mRNA (RESCHRAZRE cDNA 5af 2K
B HURRE(GCV)EUA T, 78 GCV BE[H cDNA 1Y 5/ %y
634 B ATTR M 3'% 2 274 BT R Z (B4l A SR 9 K
FIZEH (GFP)FYEE: PC634GFP, I8 23 M FRALALHY
R i T A X Jfi AR A9 KRR1 2 L RNA Z [f],
PATE 4 22 7 25, (508 ~509) V) # Hi f& KRR1 mRNA, —
PRI SUTFA, L 21 M, FiF 21 ML, TEAL
R i KRzS; 75 —FEK I TSI, LiiF 288 MidiE, T
UiE 507 Mi82E, TR R [ KRzL,

FVERRIAERT IR, —J& TR2L, & HUARBERR P b
SHIEE mRNA BB B, LU 324 MRS, R
380 PMHHEE; T2 X KRRI, {UA KRRI mRNA f
[ SR BOmiTe R BEEREIX., B GSE 8 5 PCR J7
PRI A BV SICIR A B ARSI AT KRR SRR A S S
A& RNA YIENE M, 4550878 KR2S, KRzL ARIMNE &k
%f KRR1 FERASNE ¢ RNA IPIEIRCR B3, 4359
iKE 74.09%F1 81.1%, xS AL TLUIHIEE, =M
FESICIRAZ T H AL mRNA B9HERRA S B 2y
R G s X H B SRR A1), A BT
PIEISCRLT 2 m AN AR A UG $EF TR R B
55 HURFEN R I ERCIRAZ BEXT KRR1 JEPR a8 3 i 1t
IRt T S,

& % X W
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9 HR A#ukis, HIAREL “&E” 167, 15 H 10 BHER
MBEH, REEMK L, EIEIAEE, NMESETAERE
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i, JRRIAS d, B THIRTERAGERYT, 4% LPm
Bl oo B RIS R H e, M A 8 XKy7ik, Ik
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