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Construction Monla Gene Knock-out HEK293T Stable
Cell Line by TALEN and Phenotype Analysis
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(‘Shanghai Advanced Research Institute, Chinese Academy of Sciences, Shanghai 201210, China;
2University of Chinese Academy of Sciences, Beijing 100039, China; *Tongji University School of Medicine, Shanghai 200092, China)

Abstract  In order to investigate the function of vesicular traffic protein Monla (Monl secretory trafficking
family member A) in cells, we utilized TALEN (transcription activator-like effector nuclease) targeting technology
to construct a pair of TALEN plasmids that aim at Monla gene. After transfection, we successfully got the Monla
gene knock-out HEK293T stable cell line by screening. Then we detected the effects of Monla in HEK293T
cell through the ability of proliferation, migration and the mice subcutaneous tumor formation by corresponding
experiments. The results showed that loss of Monla would inhibit cell proliferation, cell migration and tumor
formation.
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G0 391 4D s 3 DA S PN A I AR ST, [T, 7 I L 3h 4
JHL T Mon ) # A [R5 : MonlafMonlb, ‘€A
A —NSANDES Ky, JAh S5k [ U I, I HL
HApIImeaRANZER. CAHUFIERY, Monlalf
T HY) e LS 5 A0 2232 4, Monlalf) i /b2 §
FE /RIS T, SRR A e IR, gt
b, Monlail 75 P J5T 9 21 iy /R BE A iy 7R R 44 21 5
JiR PR A i sl AR T O A AR ] . Monlaff
Sh B A G TR BT, ) A A ) D ) g
L EAE U, {HMonlafde 40 MO B 5. 3T R R K
SR RLRE TP B D RE i AN

TALEN(transcription activator-like effector
nuclease) ] # F A & 1T JLAFE 24 IFDNAZK - _E (1)
SEATREER, &b Ay KRB B %5
A %) 5 TR i 53k vh R Dl S FHTT. - A 48T ZFN(zine
finger nuclease)r (i1 A, TALENS AR A R e T #is
o () B ) 1T RIS, T S T DNAZK- |
(4R, AT R T 38 I RN AP A 0 2 (1 48
PRAR AL 1) . TALENFE AR [FIAZ 002 v B L 11
5 I TALE TG, 45 R0 3 14 AR S ) PR3 0 4
BRI TALE V) 3 1 52 55 41 (TALE repeats), Hll 4
DNAZS G858, tH T Fok IR W DI 22 LA — 2%
BRI RE, BRI R Sk Ao . A A
TALENJTURL. A £ e 1 S0 P 2k 4o o 53 52 06, 3RAT)
K325 7 RV TR, Gk iE P50 UF J5 16 H
T P SR R R ORI EAT SR R Rk o A SCR I TALEN
BORTEANMI R 5 PR bR Mon 1 a R, WEST T
MonlafE 40 g 4= 3 D g v i HEEAEH], 24 H J5Monla
A BV 3 i 2 W) A Y D e O LRI SR AR AR

1 #Rl5AZ®
1.1 ##
AW (PHEK293T4H i 1 [ 4 1 Bl 2 B

LA E . DMEM sl SR 5. PBS. FBS.
Penicillin-Streptomycinly [1 Hyclone/A 7] . Trypsine
5% EDTA H Gibco/A ] . megatran 1.0J 5
OriGeneA 1l . TALENIR &I H L i i fTH 38424
BOARAT IR 2 7). RIPAZN 0 24 fift . WST-141 Jifa 8%
R IR & B R R S KA E ARG PR A .
Monla$it /&% H Novus BiologicalsA 7] . GAPDHPL
{A 5 H ProteintechA ], Luminata Classico Western
HRP Substratell4) [ Millipore 2y 7 o AR i 42 4 4 iy
FRac T4 ¢ —Pr L Pt —Hily F Cell Signaling
Technology/A ri] . PageRuler Prestained Protein
Ladders 9 Fermentas(Thermo)Zy ). & Xl Z{DNA
PR & 5 TR /N0 & 0 B ORI AR BB
At A R A F . Jo W B 3 Bk 4 BOR 7 &% H
Macherey-Nagel A 7). BamH 1. Pst TR W V)i
HNew England BioLabsA ] . Puromycin/lJ H Sigma
) BALB/CHRE(SJAUE, MEVE)IE L 3 v sk
WANYA PR AE . FERW P i B A w58 .
S1WE R h S I 57 S A PR 2 ) e R

12 A%

1.2.1 Monla#FRTALEN #2894 KA Lifg
WiPF AW ARAT A ] 1) Fast TALE™ TALENA
F G ETALENSURL . 7 4%, Wit TALENTR I 741
NI MonlaXE A7 AE = AN Sk AR, A8 = AN s AR )
I [HCDS(coding sequence) X ¥ it T —N3x241 5 1
TALEN TR (1), IZTALENZE A7 58 7 471 B A X
AR R TR . AR FIRTALENTU ¥ 41, 1%
FETALEN ) G AR M AR A I PCRACGHEA T 1 4%
SN, S ONAR R AN BRI L.S pL, 9N
Bedl13.5 uL, A2 a7 TALEN B 48 844 1.5 uL, ¥
VRIIT 2 pl, YA 1 L, ¥ 9RIT 1 pl, ddH,O 1 pl.
AAIA20 pLo WA 37 °C S min, 16 °C 10 min,
ISAMIEIA; 80 °C 10 min; 12 °C 1 mino ¥4 2 B

gcgaatgccttgatggcacattgactccttctgatggacagagtatggagagagectgagagccce
R B e e e B S o S e e o A e

cgcttacggaactaccgtgtaactgaggaagactacctgtctcatacctctctcgactctcgggg

¥

T —
S R

El1l $t3MonlaEECDSXiZitAI3x2 TALENIR R F 5= E
Fig.1 The model of 3X2 TALEN recognition sequences for gene Monla
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&1 TALEN 3-<2FUhi X 2 58 F 51 K X R ik
Table 1 The sequences and vectors of 3x2 TALEN plasmids

KL B FPHI(5'—3) Wk
Plasmid name Sequences (5'—3") Vector
L1 GCC TTG ATG GCA CAT TGA C L58
L2 GCCTTG ATG GCACATTG A Ls56
L3 GCC TTG ATG GCACATTG L59
R1 CTCAGCTCTCTC CATACT R52
R2 CTC AGC TCT CTC CATACT C R53

WAL DHS a2 A5 4, ¥R A T7520 pg/mL R A%
FIILBEIR AR, 37 cCid i 85 9% HEELTALEN)i
o FLTE I BRI T520 pg/mL R B EE 195 mL LBR;
FEWH, 37 °C 250 r/minid B85 5E, FH HB0RL /N il
TR0 G B HOTURL A8 R N VI BamH 1. Pst
DU D HEAT S8, AR FEL K 4%l KD, B R & 4%
(2 000 bpZe A7) 1) Uk BEAT I o I P &5 SR 42 3k
BLASTLUE X, 16 HUF 41 56 4 15 fff 1) BR. o 2 JBksE, 47
KHE 771 F JE A B 28 FoRn 3R 70 S B H 15
Ki, F T N s

122 TALENJR#7& MASM 5 2.4 0Ri%  HEK293T
1 A% 27 10% FBSIDMEME: 753, 1737 °C. 5%
COMG FRA P RT 7% HUW £ 4 K I (I HEK 293 T4
J, 2 1< 10840 1) %5 B B Rl TofL AR T, 24 h)E i
TALENJFORLNT, 208 FAT R JTORL 9 1 4 75 B 6 %+ it
Fix%to F I MegaTran 1.0%% 4% 7c 47 B R #52 ng,
X HE AN 3, J5 12 WMegaTran 1.0 4d B 1.
Hgu4 hg, IIAN2 pg/mL i puromycinidb 47 ik, 4
X BELZE A0 A FE TSI (293 d), WSO S 20 4 e O
RS 41DNA, FIPCRAXY 8 H 1 457 Jo il 17
1M %) 4 R Pl: 5'-GTG AAA GAT CCT GAA
TGG TAG-3'; P2: 5-GAG CAG CAT AAC ATG
AAG TG-3'c A 72 R0 &, e B e i
2 (1) SRR A A9 35 1 5 5 TR 0T I T o o 0 1k
SS9 . HEGOPIRIE b, 424 hfE ATALENUR. &
IR R ER A GR AR IRk 4% A, R It =X 40 A
O3 8 WG e i T IR A BI96 FLAR Hh 15 5%, F L ol
TEG, BE— 245U 6L REAT I KR 77
WA 40 B, 1 B RE PR 41 DN A I PCRA ™ 358 0] 2,
R 3 271 Lok &5 i v B TR, 459 21l Bk 1R A e 40
P

1.23 Western blot#|Monla#9 &ix  E.0r(1 000 r/min
5 min)CEE 40 i, BT RIPAZL MR SR B s 2 1, B3 4L
AESO ngE (I RE B A TSDS-PAGEHEL K, SR 5 5%

FIPVDFIE I, 5%/ i 2F 4 % 3 3 P11 h, anti-Monla
FiAA 212 000F ¢, anti-GAPDHAT 14 4 1:4 000% F%,
4 °CW¢ i 1 %, PBSTYE V3K, £ K10 min. HRPHx
T IPTAR R R P 1:5 000F0RE, W E 1 h,
PBSTUEL3 YK, BFUK10 min, B LI IR B (1,
K g .
124 WST-1Z34msmpesgzh  hrdE g2 700:
P4 T E I R4 Ha %1 000, 2 000+ 3 000/FL
BRhT-96FLA (100 pLyH, SR 40 il s B3R AL, 4 h
JaBEALINAT0 uL WST-1, 5784 &2 b, A
FH AR SO 78 DasofEL, 222 il Dasoft 15 41 B ES (0 bt
Yo SLIGA: 1x10°/FLEERN T 5896 FL AR (100 pL)H,
RGN B SN AL, BERR12 R I, BEAL N
A10 pL WST-19%59, F5725607 52 hia, BEbs Gl e
DysofH, ARHEARAE 26 TH A3 4h M K A5 5
1.2.5 fafe B Eakkm SR AN M A 40 P AR K R
A0, AR 1 104 Jd, FH TvA (1T PBSZE i 4 41 M vk
YRR, T 1R175% L JL TR, 4620 °CUKAR
[l 51 h, 25005 H400 uL PBSH&E:, JIA20 pL RNase
AT37 °C/K#30 min, 400 H 77 ¥ oL yE 40 g, 1ok 3 5
(R 40 B N AN400 pL PIZEVR, IR A 5 T4 °CHi
30 mino A HRAKS DU 40 S 0 o
12,6 @FHAan  HASEDTAR IR
A EE 1 10°41 i, F V4 IPBS 22 ph 0 41 e ok
%27, F1100 uL Binding Buffer 5 241 i, JNAS5 uL
Annexin V-FITCHI15 pL PI Staining Solutionf£ %7 %],
T8 Y % L9 & 10 min, 1 A400 pL Binding Bufferii
A3, I 2 A 00 40 L S T
1.2.7 IncuCytetemlfmftnit 4% Kgab Tx HA K
(P4 B % 1< 10°/F LR T-96FLAR (100 pL)H, 4541 41
v B A AL, £ 40 BRI )5, G2 Y IncuCyte
YR SRR, HCE EIncuCyte MBS 7246, BEFH2 h
H Zh4a sk, THE 41 AR I .
128 BRALTFMHBEKEE  EIE KT
5 AE PR AR GRS L, e el i 2B S 1 4 i v Ak 9T
PBSZE MR HL &L 7x10%100 uL, T V5, xF 4
A u(wide type, W) SEA4 T, MonlakEH i
4 fi(knock out, KOYA S 7E - N o WG I £
RN, 17 dfa R SR AL SE R I FR TR .
1.3 FitZEaHHh

S /D E A3, KRHIR 38640 tH 2F S AFREAT
GEil 22 AT, S AP 2R IA ymeantS.EM, A A
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(A)

Range 4:87 to 980 Graphics

Score

685 bits (1494) 0.0

Next match  Previous match  First match
Positives Gaps Frame
298/298 (100%) 0/298 (0%)  +1/+3

Expect Identities
298/298 (100%)

Query 1

Sbjct 87
Query 181
Sbjct 267
Query 361
Sbjct 447
Query 541
Sbjct 627
Query 721

LTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALETVQRLL 180
LTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALETVQRLL
LTPEQVVAIASNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDGGKQALETVQRLL - 266

PVLCQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQA 360
PVLCQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQA
PVLCQAHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLIPEQVVAIASNGGGKQA - 446

LETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIA 540
LETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIA
LETVQRLLPVLCQAHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIA 626

SNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT 720
SNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT
SNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLT - 806

PEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLL - 894

PEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLL
Sbjct 807 PEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIASNNGGKQALETVQRLL 980

B)
i

v {
.[.! lul“

A: JFURiF5BLASTH ELIE; B: L2 R1 JEMJ%%E‘JQHHEDNAVW\JJ%IO

‘”‘ il li I

i ’ml | n ||;I’ L Ll k
UUIJ iﬁmll/ 'W\»JMI "u.lhfiln wpnul,rluh L

’|

il

A: sequence confirmed of TALEN vectors; B: TALEN efficiency detection by DNA sequencing peak chart.
El2 TALEN[GUHL 5 Lbxd R gt
Fig.2 Sequence confirmed and efficiency detection of TALEN vectors

BE LR FH e 56, P<0.0520 22 7 Gt 27 7 S

#HR

2.1 TALENJRALFF LR R IEMHEE

Ryt (I TALENJBUREZS ) 55, 126952572 000 bp
g M TR EAT ZE BRI P . W7 45 SR 4 i BLAST
FEX, RAIE I [ 03 Eb % 45 S 5 J 1) e Bk &5
41— S0 100%(E2A), BAL3 TR A 41, 3L K 5
A i i 1) 28 KR H S HUF 41 564 — 3L, Ui TALEN
A R JFOREL3 KAl 3y, LA TORE LUAH [R) 7200 A, 45
TS L3 TR AP B ) o 00 P L A 0 s T 4 G
HEK293 T4 Jfd, I $2 U 4 5 1) 4i o 55 T4 T4
HEIFE, SRAFI 70 P, L vee s 1 DA K B v )
Wr, L2ERUTN A &2 Hw, b s P i iohE
XF(EI2B), I S5 o O TR0 AR S B v [
53 JTUREX o
2.2 MonlaZFRIFRHEK293 T4 A R ME

A L2 5 R1FURL 0 % L HEK 293 T4 fd, F H
T A PR A A AR R S B 0 I A, BE R

ARG T A M. K R AT IR PR T B A B O TR

éﬂDNAa‘fH)ﬂHF% 3 21 3 R L G B (I HEK 293 TR 52 4
2R (EI3A), %550 B AE TALENTT #EUA7 B 4 14 bp K
JE () i i B 2k ——GAC TCC TTC TGA TG. 144
ook 55 e 2R 2 8 ol G 5 ATE e 21 07 T T RS B 5
A% % BT VA A ROE I IMonlafk (. #E—2F
JH 1 Western blotfE &5 [ UKV b 36 i FR 0 R, &5

(A)

Range 1:5 to 571 Graphics

Score Expect Identities Gaps

972 bits (526) 0.0 566/582 (97%) 15/582 (2%)

Query 31  GATATTICTTTCTACTTTTCTGTGCTTTCCAAGICttttttttACAKTGAATATGICTIC 90
L LU LT |I|||III||I|II|||||I1|I|||II|

Sbjct 5 GATTTTICTTTCTACTTTTCTGIGCTTTCC-AGTCTTTITTTTACAATGAATATGICTIC 63
Query 91 i AATTCTCAGAATCCATT 150
) |[I|IIIIIIIIII|II|III|II|III|II| ||IIIIIIIIIIIIIIIlIIIIIIII
Sbjct 64  CTTTTATAATC: AMCAGTATATATTTTTTTGAAAGGAATTCTCAGAATCCATT 123

Query 151 TICTAGAGATTTGAGTTAGTGGAGTCCTGAT TICCTGTACTTACTACCAC 210
I|I|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIIIIlIIII|IlI
Sbjct 124  TTCTAGAGATTTGAGTTAGTGGAGTCCTGAT, ACTTTCCTGTACTTACTACCAC 183

Query 211  TGTTGATTATGCCTGTGACCCTGL ATCGATGTTGCATTTGTTTGCCCCACAG 270
. IIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]IIIIII]I
Sbjct 184 TGTTGATTATGCCTGTGACCCTGL CATCGATGTTGCATTTGTTTGCCCCACAG 243
Query 271 AAGCAGCGAATGCCTT 330
) IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]IIIIII]I
Sbjct 244 303
ATGELTIRTE
Query 331 CACATTGACTCCTTCTGATGGACAGAGTATGGAGAGAGCTGAGAGL 390
T IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]IIIIIIlI
I w
Query 391 CAGCCAGCTGCCAACCAC 450
) |l||||||II|||||II|||||II|||I|II|II||II||I||Il||||||l||||l|l|
Sbjct 350 409
Query 451 TCTCCAGGGGGARTTAGGATTCCCAACCACTTTTTCCTTTCCACTTATTICATGCAT 510
. |[I|III|II|III|II|III|II|III|II||II|II|I|I|IIIIIIIIl|II||II|
Sbjct 410 ACTTTTTCCTTTCCACTTATTCATGCAT 469
Query 511 TTGTCAGTCACTCATTGGATATTTGTCAGGTTCTGGGGAT) 570
. IlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIII|lIIII||II
Sbjct 470  TTGTCAGTCACTCATTGGATATTTGTCAGGTTCTGGGG) 529

Query 571 TIC
Sbjet 530 TTC

B)

Monla

GAPDH

A B BESTREAT S P AU EE XS 1] B: Monlaffy 8 (B 4 L1
WT: Bf A7 KO: FE A 3 o
A: alignment of the genomic sequence of mutant at the TALEN target
site. B: Western blot analysis of Monla protein of knockout and
widetype HEK293T cells. WT: wide type; KO: knock out.
E3 EEREKERENKFSIES T EMERBMRER
Fig.3 Confirm of the knock out cell in DNA level and
biochemical results
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16 - 45+
2 S T
] =z 401 B <0
121 3
" ] é%-
s S
g2 T
£3 % R :
22 6 S 20-
28 ] =15
Q :I: 2 - a 10-
= [}
Sl 4 ) 1
0 g 31
. . T . T - T y T 2
= T T
0 12 T2.4 ) 36 48 GG, S G,M
+P<0.05, LTI LA me *P<0.05, ST LERL.
*P<0.05 vs WT group. *P<0.05 vs WT group.
El4 MonlaijFR4RR 7 5 X FRLA AR 2 RO A ARG R (5 450 £ ) El5 MonlaxtHEK293T4HAEE A #9 %200
Fig.4 The influence of Monla in HEK293T cell proliferation Fig.5 The effect of Mon1la on cell cycle in HEK293T cells
RAUTEBBAT /R, 15K R R ITHEK293 T4 i & A LE, 79 r |
Mon 1 aik K] B 1) 40 1 2% 0 A B 2 Monladk FH 1) 6-

Riko HUREW], AV E T Monladk [N i bk

5 4
HHEK293TFa e 40l & o \

2.3 MonlaZ 5 & 5t % X HEK293 T4 A 18 58 A9 |
A1) ]

A3 3E 45 30 3 WST-1 52 560 5% vl o4k 200 i )
B 5E e AT ARSI, S5 R W 4P 7R . BLO h4H %k
H A SEHE, Fe KA 305, BATTAT LA £, Monla N
i 2k [RTHEK 293 T4 i &, 76 B il B[] 550 b, 38 K A WT KO

B 5 %) IR 41 [HEK293TA il R 47 B 3 (2 5 7P=00L BARRALHAR.
**P<0.01 vs WT group.

[\S]
1

The early apoptosis of cells (%)

—_
1

(P<0.05), JFRLTE ) L5 XS MU HE AAHLE I 5 B« El6 MonlafRk3THEK293TZH A 2 878 T 89 520
I, MonlalPJdi 2k, 76— FERE b 1 40 Mo i1 1 5 Fig.6 The effect of Monla on early apoptosis in HEK293T cells
(A) (B)

24h

Time (h)

Relative wound density of HEK293T cells (%)

A: RIJRAE R B: 4@t % B k. *P<0.05, L5 HF A4 LR
A: Wound-healing assay; B: the relative wound density of HEK293T cells. *P<0.05 vs WT group.
&7 Monlaffsk 3 HEK293T4HRE RS &E 1 B9 SN
Fig.7 The effect of Monla on cell migration in HEK293T cells
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CRE - R

3 000;
E2 500
,gzooo
gwm
ﬁmw

5004

sk Rk

Kk koRck sk
6 8 10 12 14 16 18
Time (d)

»
d

Tumor weight (g)
=

e
n

(=)
T

WT KO

Az NEUBSIRTBLCR 1T d), /N U IR R D5 BEATM AR, ZE 0B B B0 M0 % B MR R IMBBLCR 17 d), o of B4 2880, 1 HIF A Rk 40 e
FIR; C R A K I 42 P D: MR R, ##P<0.01, ***P<0.001, 5 TP A AU LK .

A: nude mice injected with HEK293T cells (right site) and Monla knockout HEK293T cells (left site); B: tumor of nude mice injected with HEK293T
cells (the first row) and Monla knockout HEK293T cells (the second row); C: tumor volume in nude mice; D: weigh of tumor. **P<0.01, ***P<0.001

vs WT group.

El8 Monlaft kS HEK293T4R AR ALIE BE 1 OS2I
Fig.8 The effect of Monla on the ability of tumor formation in nude mice in HEK293T cell

B, A SLHE AT AR
2.4 MonlaZ B Rt K ITHEK293T4ZH it & £ #9
A

T EPIYL A, SRAF T Ak 1A [R) 40 P ) 1 1 4 e
e, 5 R UWEISET 7R o Go/Go RS S 48 it LE 451 oK
HH 5 22 53, T Mon 1afift 2% 48 il 58 4b T~ Go/ M 1 41 il
EEA5 S 2 KT IR 4I i 3R (P<0.05) . BL L& SRR W],
Monlafil 2% ¥ 41 i R, L4076 G/ MR & A B
i, AN T HEN TR /40 AR A
2.5 MonlaZE B Rk K NIWHEK293 T4 i By 2
HAT

T8 I FlowJo B PETH 543 21 L IR T 40 e T o
AN L, g R an 6. HiEl6n] %1, Monlaf k41
MO Z BT R 2 T A 40 i R (P<0.01)
2.6 MonlaZE B RIREFZITHEK293 T YT

T 3 IncuCytef 75 S I 4 AW 42, RERE2 hif
I 4N MLIT RS 8 7, 19 2040 A6 RS fig 0 (7).
H 7RI 40, 6 h &, Monla$ilt R 40 il REIT A RE )
W STt HRZH 0, - LB I ) ()8, Atsife

L0 A A P i) ZE R R 2 36K . 12 hZ JE/EARNS &
A% 5 TR N, Mon Lafile 2 40 i 28 47 55 1 1541
TR AR DL 45 R W, Monlafil 2k 41 i 5=
AMUTH fie 717218, i H AL @4 e 71 A2 55(P<0.05).
2.7 MonlaZ B R K FHEK293T4ZH B A% 3 B
A

T2 56 45 B3 B, MonlaBilt 2k 1) 41 e R 1R A
JIELSG, AR S 2 1R 40 5 1] L AN B Y B
Jigga, DRI AT 5 FP e 7 10940 o ] B N g sz
5o BREUR T RRE S0 4 A an B8 R, 43 MIAE /D i
A R AAE TR 3 550 6] R 4 41 B AN Mon 1 a3 IR i ik
ARG, KT L A0 H e = AR AR R, FEAR6 d T iX
N5 g O /N, T R A i R T B R K /N AT
A B 12 £ (P<0.001), MonlaE [k 2 40 i 7 1k
(PR S /N o 17T B IS TR)HERS, W T Jie e 22 S Bk ek
R, Xl FE 2L 440 TG e 4D e 8 2 28 02K 380 /)N B 52 A PR
(3.38+0.32) cm?, 1fjMonlafift 2k 41 Jitd 2 e K /MY A
(0.43£0.26) cm’, P& 25 SN S (P<0.001).  [A]IN,
PRI R B 22 AR 1B 35 (P<0.001). X —45 R



FAR M R TALENBE A EE 7 Mon 1a & IR RSB 41 i 72 Je 3L 443 At 309

55N BRI S0 45 RANAT . BL LSRR W], Monlaffy
B2k W 3 BAIK T HEK 293 T4 Mt I Fic e ik

3 g

TALENE AR AR B I, BAREH MR AR
(PRS0 50 B 5, AT 3 A2 m SR 40 i %), (H
g R AN R R SRR AR . AT AR i LAk
fRo HH T TALENJFURL [ 4R 3 FA A2 75 & (344 2
KR A, AR 12 136 XU RA A H S5 AL T,
C. GREEEATEEX N KR, [T LAER HE TALENZL 44
I, BRAE TP 51 ) 100% 1E A PR R B . 7
JEORLIE PEAS U S 56 v, A 22 0 TORE T A G e G 1 4
P S DR A R e AR B R IR R S8R . BRI, A4 g
FIAEAR, BRARHT TR S50, R T 3x2 iR X]
O W S P

Monlaff 4y FE 3632 i AH OC 8 11, AT 4 B ¥ 1
AR R HE AR AR . SRS L R
i B A5 JE A AL I EE B AEDT, A K R I R
Iy REIBIRINRE 5SS MK, o
A RIS A 2 7 5 A o 0 sl B OIS oo R 1 3
Iz, kAT R R Re L, ST
2 NIRRT R8T . RE %M. 1
PR R b e i B A ) R AR R R B DA
U920 A o AE DN A ZK ST ¥4 2 il e Mon L aFE [R]
THEK293THS 5E #k, I 45 & 5 8 21 %5 5 Rl Western
blot % 72 J5VEE W] T IE R R A R . IR HE— 2D 24N
JOSE . A0 AT B DL K 40 i R e ) 4 Tk AT
MonlaZE K DIRERUE . AR CEE RAL7R, #K T Monla
(FJHEK293 T4 e &, 4l Mo LAk A T LR KR 4K
FINAE: 48 W, 40 MG HE A5 2 A (11.61+0.38) %, Xt
HEA 0 (14.7120.43) % 40 59108 74 (5.110.89)%,
X FEZH A (2.23£0.58)%; 24 hi 4 Ji A X 845 95 Ol
(64.66+5.00)%, XJ HZ H41(84.14+£2.57)%; 17 dJ4il il
JSIRE RN R (0.43+0.26) em®, X B4 A5(3.38+0.32) cm?’,
0 IR T 4 (0.3240.16) g, RHIEZH 4(2.16+0.41) g.
DL EEE B R gk 2E 2 5. R, @bk Monlakk
DAL T 41 B FE 14 5 e ) B AR, 40 B ) 3R G/ MU AR
BELY, o2 25 N — A4 i S B0 28, - H.40
R T 2, DL g5 T gt 5 B0 R Mon 1a
AT FA) &40 7 A B A PN IR ) 722 55 L % i A= A A
G IR . DIAE TR, FIRNATH I 5 %
i B Mon a5 K], 23 1 J v 7R 4 1) B 25 25038 LA Je

SR H I 20 N, AR ST A R CAAT IR
18— 3, H#EMIMonlalf) Bl 2k 3 3040 il i 1 40 b i B
AL, AL A0S g AIG, 2R FEAC AR L S5 1T
MU e ), Mz B RS 5l 8% 5 50 7L
HIMARIA T, 52— 0ot

TE N AR I A R b, 97744 ERabS IR fif 29
DL K Rab7() 45 &, Ref e 2k Py A4 el 5 S0 380 0 00 1)
& 1M 7EPoteryaev S P 5T 1, SAND-1/Monl
XA £ A _ERab5S MIRab7 (1 B AT H PE VEAE T . 1
7%, Monl R 52 2 FUH N 7744 |, JF K5 RabSE #e &
K, R A, Monl5Cez1 2[R/ H#H 25 Rab7 21| P 75 44
SN TR S R L e N R S a9 L B
Sand-1H N 548 [ 2 AR A, Rab5ATRab7 (¥ 25 1 )57
SRR & AN E A2, RabZRIEIEH
(PR R, 2/ NGTPl i KK g o1, 5
JRE R A R TR IR 56 2R AT I [ BIE 9, Rab7fE
SEMAHT 0 e FLIES DA R 8 0 28 5 22 P e 4
O IR AL A RE )2, R, Rab7#0IA Ak A2 i
(A Az £ A, B AT bR 4 £ A D e
UEFRATI 32 H B, Monlalf it 25K 5 040 Jf Y Rab7
FIE BT, RETTIH] T 40 M i AT R S he g, A
1320 W G T ARG, IR R ks o FRATTAE im B 5k
50 A 2RI 41 e P () Rabs A Rab7 ¥ 85 1155 &=, LA
B UEFRATT AR 1

Bagley %" F 57 o Fi7 i, Monlaffy 6tk 25 &
B A R AR N AR ) e R AR S
IR LA n) o B £ It X 4 052 i i B 1R . ERGIC-53
T PR I TE W Y R BELAS . AR L EAIEST, FRATT R A
RV FE Y #4512 25 Fp115(vesicular transport protein).
plUISFEAEAET W /R EEAAR LA S A 5t Y i 7K
HeAA ] 44 (endoplasmic reticulum-golgi intermediate
compartment, ERGIC) [, 32 325 5 g /R AR (1) &
UL S B I e, Mip1 1SR B R4 5
(R R SRR AT R B, p1 1S HA 4 FF = /R SR TE
AT E R pl15E 2 140 i 2R 7K 2 44
AR TR, AF A0 1) S 36032 B I e A Bl v o, U
AT GE AR, ] ), p1 1SR 2 5 | 1 v 2R FE A 1
RS 51 R I FE RpS 30 T 14l o 8 120, FAT]
FRIRIF 7T A B, Monlafii 2% 3 35040 i 530198 T2 1) 38 o,
Eip 1156 R A — 3. A5 B 9 55 40 B > v, BRAIK
pl1SEE ) FIE, 23 W] S 4000 b g7 40 1 () 3 58, 3T
¥ Jedz 2% e 1P, X 5 AR Monadik 2k 7 SUM#



310

IR e 0SS IR AR — 25, RIERATT4EN, Monla
(PR 2R AT e SE IR T p LIS RIA, 5804 M A dwiis )
FAAR; ] BE 240 i g2 2 5 R A RSk &
B R BRI, TS R A1 RTINS, 4T
a0 MRS I BEAR  FAR A LI v RS A,
N RAT RS Bk Mon1alfy 40 L N p115. pS34E it

POSE=N
==

10

, AT HE— 22T 5T Mon a7 | i (4 41 % g A
RIS ITRE . O RE

EER RN (DEEINI B

B Z 3K (References)

Wang CW, Stromhaug PE, Kauffman EJ, Weisman LS, Klionsky DJ.
Yeast homotypic vacuole fusion requires the Ccz1-Monl complex
during the tethering/docking stage. J Cell Biol 2003; 163(5): 973-85.
Hoffman-Sommer M, Kucharczyk R, Piekarska I, Kozlowska
E, Rytka J. Mutations in the Saccharomyces cerevisiae vacuolar
fusion proteins Cczl, Monl and Ypt7 cause defects in cell cycle
progression in a numlDelta background. Eur J Cell Biol 2009;
88(11): 639-52.

Kucharczyk R, Hoffman-Sommer M, Piekarska I, von Mollard GF,
Rytka J. The Saccharomyces cerevisiae protein Cczlp interacts with
components of the endosomal fusion machinery. FEMS Yeast Res
2009; 9(4): 565-73.

Hoffman-Sommer M, Migdalski A, Rytka J, Kucharczyk R. Multiple
functions of the vacuolar sorting protein Cczlp in Saccharomyces
cerevisiae. Biochem Biophys Res Commun 2005; 329(1): 197-204.
Poteryaev D, Spang A. A role of SAND-family proteins in
endocytosis. Biochem Soc Trans 2005; 33(Pt 4): 606-8.

Poteryaev D, Fares H, Bowerman B, Spang A. Caenorhabditis
elegans SAND-1 is essential for RAB-7 function in endosomal
traffic. EMBO J 2007; 26(2): 301-12.

Kinchen JM, Ravichandran KS. Identification of two evolutionarily
conserved genes regulating processing of engulfed apoptotic cells.
Nature 2010; 464(7289): 778-82.

Poteryaev D, Datta S, Ackema K, Zerial M, Spang A. Identification
of the switch in early-to-late endosome transition. Cell 2010; 141(3):
497-508.

Wang F, Paradkar PN, Custodio AO, McVey Ward D, Fleming
MD, Campagna D, et al. Genetic variation in Monla affects protein
trafficking and modifies macrophage iron loading in mice. Nat Genet
2007; 39(8): 1025-32.

Bagley DC, Paradkar PN, Kaplan J, Ward DM. Monla protein acts
in trafficking through the secretory apparatus. J Biol Chem 2012;
287(30): 25577-88.

Zhu P, Liu Q, Liu S, Su X, Feng W, Lei X, et al. Generation of
Foxo3-targeted mice by injection of mRNAs encoding transcription
activator-like effector nucleases (TALENS) into zygotes. Reprod
Domest Anim 2015; 50(3): 474-83.

KeBler M, Rottbauer W, Just S. Recent progress in the use of
zebrafish for novel cardiac drug discovery. Expert Opin Drug Discov
2015;21: 1-11.

van Nieuwenhuysen T, Naert T, Tran HT, Van Imschoot G, Geurs
S, Sanders E. TALEN-mediated apc mutation in Xenopus tropicalis
phenocopies familial adenomatous polyposis. Oncoscience 2015;

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

2(5): 555-66.

Gaj T, Gersbach CA, Barbas CF 3rd. ZFN, TALEN, and CRISPR/
Cas-based methods for genome engineering. Trends Biotechnol
2013; 31(7): 397-405.

Nemudryi AA, Valetdinova KR, Medvedev SP, Zakian SM. TALEN
and CRISPR/Cas genome editing systems: Tools of discovery. Acta
Naturae 2014; 6(3): 19-40.

Mahfouz MM, Piatek A, Stewart CN Jr. Genome engineering via
TALENs and CRISPR/Cas9 systems: Challenges and perspectives.
Plant Biotechnol J 2014; 12(8): 1006-14.

gk R, ARV, AR SIS T Re S AL TP E
W) 2% 2% L (Zhang Cheng, Niu Yang, Liu Jiajia. Functions and
regulatory mechanisms of vesicular transport. Chinese Journal of
Cell Biology) 2014; 6(9): 1218-26.

Lin F, Hiesberger T, Cordes K, Sinclair AM, Goldstein LS, Somlo S,
et al. Kidney-specific inactivation of the KIF3A subunit of kinesin-
11 inhibits renal ciliogenesis and produces polycystic kidney disease.
Proc Natl Acad Sci USA 2003; 100(9): 5286-91.

Reid E, Kloos M, Ashley-Koch A, Hughes L, Bevan S, Svenson IK,
et al. A kinesin heavy chain (KIF5A) mutation in hereditary spastic
paraplegia (SPG10). Am J Hum Genet 2002; 71(5): 1189-94.

Xia CH, Roberts EA, Her LS, Liu X, Williams DS, Cleveland
DW, et al. Abnormal neurofilament transport caused by targeted
disruption of neuronal kinesin heavy chain KIF5A. J Cell Biol 2003;
161(1): 55-66.

Wang Z, Zhou Y, Hu X, Chen W, Lin X, Sun L, et al. RILP
suppresses invasion of breast cancer cells by modulating the activity
of RalA through interaction with RalGDS. Cell Death Dis 2015; 6:
e1923.

Alonso-Curbelo D, Osterloh L, Cafion E, Calvo TG, Martinez-
Herranz R, Karras P, et al. RAB7 counteracts PI3K-driven
macropinocytosis activated at early stages of melanoma
development. Oncotarget 2015; 6(14): 11848-62.

Steffan JJ, Dykes SS, Coleman DT, Adams LK, Rogers D, Carroll
JL, et al. Supporting a role for the GTPase Rab7 in prostate
cancer progression. PLoS One 2014; 9(2): e87882.

Edinger AL. Growth factors regulate cell survival by controlling
nutrient transporter expression. 2005 Biochem Soc Trans 2005;
33(Pt 1): 225-7.

Nelson DS, Alvarez C, Gao YS, Garcia-Mata R, Fialkowski E,
Sztul E. The membrane transport factor TAP/p115 cycles between
the Golgi and earlier secretory compartments and contains
distinct domains required for its localization and function. J Cell
Biol 1998; 143(2): 319-31.

Cecilia Alvarez, Hideaki Fujita, Ann Hubbard, Elizabeth Sztul.
ER to Golgi transport: Requirement for p115 at a Pre-Golgi VTC
stage. J Cell Biol 1999; 147(6): 1205-22.

Puthenveedu MA, Linstedt AD. Evidence that Golgi structure
depends on a pl15 activity that is independent of the vesicle
tether components giantin and GM130. J Cell Biol 2001; 155(2):
227-38.

Kondylis V, Rabouille C. A novel role for dp115 in the organization
of tER sites in Drosophila. J Cell Biol 2003; 162(2): 185-98.
Puthenveedu MA, Linstedt AD. Gene replacement reveals that
pl15/SNARE interactions are essential for Golgi biogenesis.
Proc Natl Acad Sci USA 2004; 101(5): 1253-6.



FAR M R TALENBE A EE 37 Mon 1a & IR R BR 40 i 28 Je 3L 443 A

311

30

31

32

How PC, Shields D. Tethering function of the Caspase cleavage
fragment of golgi protein p115 promotes apoptosis via a p53-
dependent pathway. J Biol Chem 2011; 286(10): 8565-76.

Li XJ, Luo Y, Yi YF. P115 promotes growth of gastric cancer
through interaction with macrophage migration inhibitory factor.
World J Gastroenterol 2013; 19(46): 8619-29.

JETFY, Bk, XS Hi, 30 &, FHE. SRR
AP LISHE PR CBR T 1 40 3 98 T2 1) 5% i e L)L oh
AR i 2 2% 45 (Qu Yuling, Yi Yongfen, Deng Wei, Wen Xue,

33

Yan Tianjing. Effect of Golgi body vesicular transporter P115
gene silencing on apoptosis of gastric cancer cells and relevant
mechanism. Chin J Biologicals) 2012; 25(3): 276-80,289.
FIHEE, 5Kk3F, A B, 30 8, R, pl1SERTTERN A H
TEBGC-82341 il 1T 7 M 15 2 68 1 HO 52 S LWL i IR 24
il 22 2475 (Yan Tianjing, Yi Yongfen, Deng Wei, Wen Xue, Qu
Yuling. Effect of p115 gene silence on migration and invasion
abilities of human gastric cancer BGC-823 cells and relevant
mechanism. Chin J Biologicals) 2012; 25(4): 412-7.



