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Quick Conversion From GPI-Positive to GPI-Negative
Cells Using piggyBac Transposon System

Matabaro Emmanuel, LIU Yishi, ZHANG Huijie, GAO Xiaodong, Morihisa Fujita’
(School of Biotechnology , Jiangnan University , Wuxi 214122, China )

Abstract: The biosynthesis of GPI is carried out in the endoplasmic reticulum (ER) through
multiple steps and many genes are involved in the reactions. PIGK is one of the subunits of the
catalytic domain of the GPI transmidase complex,responsible for the transfer of GPI moiety on
protein. In this study,we generated a PIGK-knockout (KO) HEK 293 cell line,which showed no
surface expression of GPI-anchored proteins (GPI-APs). By mediation of piggyBac (PB) transposon
system,we rescued the PIGK gene in PIGK-KO cells,which showed the recovery of the surface
expression of GPI-APs. We successfully established a HEK 293 cell line, HEK293pB-PIGK ,named
G36,which can be converted from GPI-AP positive to negative cells by the introduction of PB
transposase or FLP recombinase. Our system is useful to modulate surface proteins quickly and can
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be applied for both basic and applied researches.
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Pt anti-CD59 5 anti-Flag (10 wg/mL) vk L #F 7 25
min, ZJ5 H FACS PR IR, 90 A 28 655
PE L8045 4 (19 1L 2408 B e 3R 8 1 1Gg vk 10
A 25 min, 2R )5 B H FACS PR PR, FACS % i
I H BD Accuri C6(BD,USA )i =X 41 g 40 #r
1537 .

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.36 No.9 2017



Matabaro Emmanuel , % : #| | PiggyBac % JE-F % g beik 424) GPl 44 € & & o & ik

1.5 H3X PCR #7 PB #f N\ H# I EL

J5i % pPB —FRT —PurodTK -PIGK #l pCMV -
hyPBase 5% 2] PIGK @iBraifrt, 42 d 5, H
A RS EE #E (puromycin, InvivoGen , USA) ) $% 77
S PR VAR, I BRI A R R A B s R 43
Mr B 5w B 41 I AR 1) PB—FRT-Purod TK-PIGK (14 A
57 15 RN A H8 DK 36 I 2 2 G R) &5 (Promega )
P W2 P e DA 2H L BRI N U Hae 111 (NEB,
#RO108S ) fifg VI B it 3L H 20 DNA 37 CHEVI I 12~
16 h, @ i # X PCR # A 51 % Spl -PI,
CGAATCGTAACCGTTCGTACGAGAA F1 3PB —lst,
TATACAGACCGATAAAACACATGCGT fif 55 — %
PCR JZ ¥ , A Spl-P2 TCGTACGAGAATCGCTGTCC
TCTCC A1 3PB-2nd CGCATGATTATCTTTAACGTA
CGTCACAA 55 — %8 PCR J W K ¥ 34 4% PB % Ji
T AR, R PCR =), 4L 2 o/dL 1)
BB S FRL UK A BT PB4 A8 DUE, A — A1
AL S 20 B G36 FHABUS 223050 i Hh & 4h Ik
1.6 PB #EFHBR

TN G36 ARk Th RS BR A -, HAIAE 6
fL AR P K B 90% B 43 G e Gt 4 g B9 pCMV -
hyPBase 5 pCAG-FLPe-IRES—puro i #i , % 45
2d A 1T pmol/L #% 1 XU 1-(2—deoxy -2 -
fluoro—1-D —arabinofuranosyl ) =5 —iodouracil (FIAU)
2R R E G SR Fek 7 A Z R PB
TCHFE B bR, X PCR FR R BTN PB % J3 1 9

R

21 GPI#HEEARTHMMHE

H HF 98 8 10T 3 3 1 A B 2 R B — dk B
% FH R BIF 53 JER S 1) A ) T A 1 R A LA
R AEETFRT — DN RS, X RERRBRE
Sy By GPI 4 25 B &3k | 5%, #IH CRISPR/
Cas9 # 4t 7€ HEK 293 41 ffd i Bx PIGK 3% A,
PIGK J& GPI % Bt i it 52 5 W () Al Ak 7 3 A6 I Jo
Wb 17 5 GPL Y36 #1221, 18 PIGK 572 2R g,
AR B GPL &1, B3 RN A S 1
B AR RS 1R (ERAD ) FE AR

FITU 0 25 S — ¢ PIGK "% /) HEK 293 41
O = W 1 O T o N e O T TNE== S )
GPI i€ 1 CD59, LI 1, 38 3 4 4 mi B DX 8l

DNA R Bt iy 73 0 7645 — 40 7 W D B 467
AT — R BRI, 1 AR 3 B kA
ot geAr | [l L PR 2k it DL IET 2, 7SR
FEL R PIGK w5 B 40 A 1 A7 3R AT o] 2 K B
& LB

— PR
—— PIGKRF T
---- BT R

100100 107
U TR
FL2-A:FL2-A
CD39

1 # A CRISPR/Cas9 % 4iriF PIGK EEH
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Fig. 2 Genotype of PIGK-KO cells
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Fig. 3 PIGK rescued by PB system
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Fig. 5 Conversion of GPI-positive to GPI-negative cells
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