Advances in Microbiology 44TV, 2018, 7(4), 149-155 Hans i
Published Online December 2018 in Hans. http://www.hanspub.org/journal/amb
https://doi.org/10.12677/amb.2018.74018

Cloning of Nudel Gene and Its Expression in
COS7 Cells

Zijian Zhou!, Bangyi Wei!, Siyu Zeng!, Zhicheng Zou!, Peng Wang?, Yao Wang?, Jun Chen?*

1Bioengineering Department, Wuhan University of Science and Technology, Wuhan Hubei
’Life Science School, Huazhong University of Science and Technology, Wuhan Hubei
Email: “celljun@163.com

Received: Nov. 2™, 2018; accepted: Nov. 15", 2018; published: Nov. 22", 2018

Abstract

In this study, Nudel gene was cloned and used to construct a eukaryotic expression vector har-
boring a red fluorescent gene. According to the Gene card data, the RPKM value of Nudel is 7.97 in
lung tissue, so the total RNA was extracted from the lung cancer cells A549. The cDNA was made
from the RNA and used as template to amplify Nudel gene. Nudel gene was cloned into pMD18-T
vector and named as pT-Nudel after being confirmed by sequencing. Then this gene was subcloned
to pDsRed-C1 vector which harbors a red fluorescent gene, to achieve the expression vector
pRed-Nudel. Ultrapure plasmids pRed-Nudel free of endotoxin were isolated and used to transfect
COS7 cells. The expression of Nudel and the impact of tumor suppressor gene Pten on the expres-
sion of Nudel were investigated. The results showed that the Nudel gene was successfully cloned
and the expression vector pRed-Nudel was successfully constructed by subcloning Nudel gene into
the expression vector pDsRed-C1. Nudel was expressed in COS7 cells. Different from the mutated
PtenC124S, the wild type Pten restrained the expression of Nudel possibly, which needs further
verification.
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A1 &%

Weks . 20184F11H2H: FHER: 2018F11H15H; & A HI: 20184F11H22H

G2

AR TTEFWERTEHIE MG EF P Nudel ZERIEBRE, NELEFFHNudelZF K TIEEIT T
ZAfi. E ¥ Gene card W] &1, NudelZ:F 740+ ¥JRPKM{E~N7.97, 85t AN Bt 40 il A54941
BAEL, REBUSRNA: R F HicDNA, ELIcDNARNERY ¥ NudelZEH; % HEF 5pMD18-T
BiEER, WFEEH WA ApT-Nudel; A5 HHNudelZ:F T 7 [E 2 & 4% e &EEH K
pDsRed-C1, WEKREE A4 4L NpRed-Nudel; ENENTRWHA TR, EYCoS74i, LN
Nudel { R X EH U KR NEEF PtenXf Nudel RIZHFIE M. SRR, ZEKNudelZFENFLE
IEH; ¥NudelER T REEA K IEREH A pDsRed-C1, I E pRed-Nudel, IHFECOS7H ALTh
Rik. AR NER SRR K PtenC124SH I, BFAEE K Pten M Nudel REN 68, FEBEK
S0 — B RAE .

E3: 4]
NudelZ:[H, cDNATE[E, EFFRIX, #EEFPten, COS7T4IM
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1. 5|8

Nudel & — Kb BORFIIEN, E£AENS S ZAME 5B IHEE SHME KA. Nudel 52 FEH
JBAH EAE H , £+ dynein. lissencephaly 1 & [ (Lis1) k& #7320 1 (Disc1)M1 14-3-3¢ [1] [2] [3].Eva Klinman
SNBIBT R, Nudel/Lisl & @ BERES) R AREN, BUE T H 1 CDKS, 2kl sl
R Is b, 1l SR i b 5 1R 2 AR AT YRR A K [4]. Moon 5 AR LK B, Nudel £ T
LRI, A 225y RTEER T BRI 225y R FE[5]. 54h, Nudel HAG SFEMEEE M, A EE
T TE HIRE 1 20 L5 AW 73 FARIE[6] . Nudel BT BL5 3 77 8 A B A FH 1 52 e 248 i 12 3h A ) s
51 G Wt A 38 i [ 7 ) FN A R 28 1R 2 £7[ 8]0 Nudel W] DAV A B 2h 0 A 2 590l fe, edid S
Cdc42 Te4rit 4 Cdcd2GAP, ffi Cded2 M Cdcd2GAP LB 4idif, Mt BH -4 i A A6 5 O 2 1 TE
o BRIEZ AN, Nudel i@t 5 8636 58 8 SRS AAH BAE R, 106 BT 7530 7% 40 B 1 11 2000 OB BB 9] -
HHLIT RS S5 MR R VI OC, Pten 235 4 HIMMEAIHIA 1, IR ZHFFCERM, Pten R4HMLIZZ) 1 571 A%
K7 [10] [11], 7E Pten SARfAH, AHAIS S AIIG AL IR, X240 Mg A2 (bR [ 12]. Pren A2 20 f i 22 1)
AT, i NS & B AN GE B L0 S BEIG S 13]. ASBEFT L AS49 AR KL, #3547 Nudel J&
PRI O BE . %€ AL COST 4l h iFRIESE, JEHIASIN 1 41 2 ] Pten Xf Nudel RIERI M, Jyit—
AT Nudel Fe PRI S 40 L # (R s2 4T T kAl

2. REF%
2.1. #%

A549 41/l pDsRed-C1 #Hfhk . BAZAAM DHS o FHASLES 5 (R 17; pMDI18-T. T4 ZEH: I H TaKaRa
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Al WY Xho 1. BamH 18 H Thermo A w]; JRIEIWUATIE: E.Z.N.A Gel Extraction Kit(100)i7f%;
R HEHGAA & E.ZN.A. Plasmid Mini Kit 1(100)i{7 & s #8406 FUR $E U7 & : E.Z.N.A Endo-free Plasmid
Mini IT 377 &, Trizol. Wi#3%R57& M-MLV 4 & Invitrogen /A & ; #4857 PEI I F| Proteintech 24 .

2.2. RT-PCR #"## Nudel HRVEHR

U KR AS BLAITI AS49 B3 FE4%1F: RPMI 1640 53535, 10%J44- 115, 37°C, 5% CO,) bt
Bl FREUE RNA. LU RNA R, 218 Invitrogen 3 B F53E4T S 45 52 3K 75 cDNA. LA cDNA R,
1 H () FE K Nudel, #7394k %: ddH,0 15.5 uL, ¢cDNA 0.5 uL, E RIFE5I47% 0.5 uL, dNTPs (10 mM) 2
uL, 10 x EXTaq Buffer, EXTaq 0.5 pL. #3824 2 1% 95°C 5 min, 95C 30s, 50°C 30s. 72°C 1 min
30s, 35 MEH, 72°C 10 min, #5 4°CHRAF. ¥ Nudel 514, HiE5140:
5-ATGGATGGTGAAGATATACCAG-3’, TFif51#): 5-TCACACACTGAGAGGCAGCATAC-3’ (5% H
irvert, BHEDUERLA A A R
2.3. ¥3# pT-Nudel 1 pDsRed-Nudel F{#F

B0 B 2L R 7R 2 pMDIS-T #4k b, AT 508, IEMR) 5 fEdr 49 pT-Nudel. DL 45
S JG T CRE pT-Nudel ARAR, SKH AR ELEEY 1 Nudel HFI3ER . AR : ddH,0 34 pL, pT-Nudel
UKL DNA #8100 55 1 puL (29 50 ng), b FiF51 44 1 uL, NTPs (2 mM) 5 uL, MgSO, (25 mM) 2 uL,
10 x KOD buffer 5 uL, KOD Polymerase 1 uL. 4 3 2% fF: 4% 95°C 5 min, 95°C 30s, 50°C 30s. 68°C
1 min30s, 35 MEH, 68°C 10min, #J5 4 CIRA7. ¥ 1Y Nudel 1514, FlE5I4:
5’-CCGCTCGAGATGGATGGTGAAGATATACCAG-3", 5|\ Xho 1 BEUISL S, FiEs14:
5’-CGGGATCCTCACACACTGAGAGGCAGCATAC-3", 5|\ BamH 1 BgVINL £

2.4. Nudel EE#EEZYAS COS7 hRYRIE

% 22 N FE R (B4 pDsRed-Nudel FUki, 1 DNA [ E 540, #Y3] COST 4, HERE
BB N HIT WS ity SR PEI 3 4R T84y, 12 FLIRFh 40 A %G BE, DNA 545 4il57)
Eefl 1:3 (ng:ul), #4e S350 PEI P37, 445 30 /N E T B0 A,

3. ERESH
3.1. A549 4ABS RNA BYIRENS Nudel EFE AV 1

B AS49 A, JEBUVERRA RIFI AS49 AR, $REUE RNA. RNA WKRENEERH, 15
FEAIRE N 730 ng/pl, A260/280 LLAE N 1.98, 2 SHFEMIKE R 695 ng/uL, A260/280 LLAE N 1.97, i
PEHUH) RNA 4HRE E i . $REUE RNA HBEAT BRI, 2558 W 1(A). T LUE BITE I =467, 2l
28 S, 18 SH15.8S, KHIIZHUN RNA TR R, 7 LIHT R

PLE RNA R, R3S cDNA, FLL cDNA AR, 3788 HA3EH Nudel. 371845 5 WA
1(B), Hi¥kZkHia—, %FHt DNA Marker, ¥ 38 H K944 K /NME 1000 bp FfiE, 5 NCBI $dis g B 2t
() Nudel 2£[£(1038 bp) K/N—5L, W5 HIWY 3 =902 H b =9, it A549 A Nudel 2 KA &
2L K

3.2. #3% pT-Nudel #1 pDsRed-Nudel F{#

¥ Nudel FE K46 N pMD18-T &4k, HAL KT H DHSa, Bt % % PCR JiikRH e fE, H 7% PCR
PHALE R L 2(A), FEXF N Maker1000 bp FIA &G 2647 L, 5 cDNA SRR 1 1) 467 KN —3.
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Figure 1. Amplification Nudel gene by RT-PCR. (A) The total RNA was extracted from A549 cells: 1 & 2 samples were the
total RNA extracted from A549 cells; (B) Amplification of Nudel gene from the cDNA: M: DNA marker; 1, 2 & 3 samples
were Nudel gene fragments amplified from the cDNA (about 1000 bp)
[ 1. RT-PCR 1% Nudel £&. (A) A549 4R RNA FZEUEKAN: 1 & 2 H a9 EIAY AS49 ZRAEE RNA; (B)
M A549 4 cDNA FR#[ 18 Nudel Z£FE: M: DNA marker; 1. 2. 3 #3453 A Nudel ZERE F B

M1 2 3

M1 2 3

Ror—

2000 b 3000 bg—
- - 1500 bp—
soo o — S 500 0p—

100 bp—| 300 bp—

&) ®

Figure 2. Construction the recombinants of pT-Nudel. (A) Identification the recombinant pT-Nudel by cloning PCR: M:
DNA marker, 1, 2 & 3samples were the cloning PCR of recombinant pT-Nudel; (B) Isolation the recombinant plasmid
pT-Nudel: M: DNA marker, 1, 2 & 3 samples were the recombinant pT-Nudel plasmids

2. ¥EELE AL pT-Nudel. (A) E4E Bk pT-Nudel 5% PCR ¥ : M: DNA marker, 1. 2&3 7 pT-Nudel E3%
PCR; (B) #2HY pT-Nudel E£AHI DNA: M: DNA marker, 1. 2&3 ARERAYELHFRHL pT-Nudel

PEHUE 2 TR DNA, PRI S 20 R R/, 455 LI 2(B), $REU TR 2B 3 447, Hm p) &
N FORL £ 1 %5, XoF HE Marker, %28 PE 264778 3000 bp AT 5000 bp Z 1], pMD18-T JFi ki A /N A 2692 bp,
Nudel Z£ KK /NA 1038 bp, FALF KIS K /N A 3730 bp, M ELFK 45 5340 W, BT $EH 1) 5528 50k A /N 1IE#,
B IE R I v Bt — B AT I 5 o KRN 45 BRAE NCBI H i BLAST 247 EExt o0 #r, ASSZIG M AS49 ifiid
Y1 HH BT 5 B 1) Nudel 2[5 7415 NCBI 5048 & (1) Nudel ZEFIITELE N 100%, 7410528, JFHEA R
AR RAT

FESEIEAD b, 3 — 5% Nudel J= RN 5 % 22 45515 20 5OG I FUZ R A 84k pDsRed-C1 |, V5o () R
HITEEE VAL SN Xho 11 BamH 1, #JEEE AR pDsRed-Nudel. $2HCE AR, H AT LK 3(A),
pDsRed-C1 #4& K /N A 4700 bp, Nudel 2K K/ 1038 bp, A4 5 415 ki pDsRed-Nudel [k /NN 5738 bp,
H 1] 3(A) R R/ NI, BT B B B AH IR KN IE B o K BB ) EE 2H J5URE pDsRed-Nudel i Xho 1 #1
BamH 1 AT XEGY) %52, Ik BE/ROLE 3(B)), 7E 1000 bp F1 5000 bp 167 B 7054 26 HEL, 50
WIFHAF, 1000 bp B 142 Nudel ZEH B, 5000 bp T /&84 BE . BHEAT I, Nudel FE [ 8 2h 1)
FLREE] T AN RIEH AR b, M T pDsRed-Nudel k.

3.3. E4HRKL pDsRed-Nudel ¥t COS7 4Hp

FIF PEI #49R57, K E 45k pDsRed-Nudel ¥4 COS7 4Hff, il HR AN . 458 LA
4), FE AT Y611 F , pDsRed-C1 ZS #iAk#E 4 COST7 40 (L& 4(B)), i e R 45 5 41 i b pDsRed-Nudel
FE(WE 4(D)). FEHLFUR pDsRed-Nudel # 4% COS7 4 IRCR BAREHUE, (HATRIIME] T 2¢ %, ¥)
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2 H W pDsRed-Nudel 7E COS7 il F g RIA .
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Figure 3. Construction the eukaryotic expression vector pRed-Nudel. (A) Isolation the recombinant pRed-Nudel plasmids:
M: DNA marker; 1, 2, 3 & 4 samples were the recombinant pRed-Nudel plasmids; (B) Digestion the recombinant pRed-Nudel
by restriction enzyme Xho | and BamH I: M: DNA marker; 1 & 2 samples were the recombinant pRed-Nudel digested by
Xho 1 and BamH 1

& 3. ¥ EAFRIATE pRed-Nudel. (A) RERELHFRAL pRed-Nudel: M: DNA marker; 1. 2. 3&4 J9$2HUAY pRed-Nudel
FHFR; (B) WEEYI L EEHRHL pRed-Nudel: M: DNA marker; 1&2 FELBFRKL pRed-Nudel EFH]

3.4. HIEEH Pten KZEZELEHIT Nudel EEFRIXHIFNT

AL b B Nudel (19 H 1), 724 1 %% Nudel X R 40 M T A2 (5200, T Pten FE PR 2 3 44 (1) rbogg 41
I ], BRI A S 06K B A TR ) Pten MIZRAE Y[ Pten Bl C124SPten (Pten 45 124 f7 (& HE R C AR S),
5315 Red-Nudel L824 COS7 40, JRAEZRIGRMEE F AT WS 2 RKI, HRAEM C124SPten
FHEC(HLIE 5(D)), BF A Y[ Pten 15 Red-Nudel JL5% (UL & 5(B)), L9865 /0, HEM 124 A7 1) 58X} Nudel
(B IEAFAE— & HIFEIA o

Figure 4. Transfection the expression vector pRed-Nudel into COS7 cells. (A) (B) Transfection the vector pDsRed-C1 into
COS7 cells, (A) At common optical path; (B) At fluorescence optical path; (C) (D) Transfection the expression vector
pRed-Nudel into COS7 cells, (C) At common optical path; (D) At fluorescence optical path; Note: bar = 100 um

[& 4. FELHRKI pRed-Nudel 353 COS7 4RAfl. (A) (B) pDsRed-C1 3% COS7 4f, (A)BIARBEN, B)EAEEF; (C)
(D) pRed-Nudel 3 COS7 451, (O)BABEY, D)EREANL; iE: EPELFIRI 100 um

4. i4ig
ASLIG UL AS49 AU AR RE, RCINERTT H IR R Nudel, FEAEEHE T 2008 et 45 2 R I B A% Rk 8k
pRed-Nudel. 2 ¥ Gene card 7] %1, Nudel J K 75 #E3% # = 435 , RPKM (B4 18.6, H2 B i, RPKM
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Figure 5. Co-transfection Pten or PtenC124S and pRed-Nude into COS7 cells. (A) (B) Co-transfection Pten and pRed-Nudel
into COS7 cells, (A) At common optical path; (B) At fluorescence optical path; (C) (D) Co-transfection PtenC124S and
pRed-Nudel into COS7 cells, (C) At common optical path; (D) At fluorescence optical path; Note: bar = 100 um

[& 5. Pten 1 PtenC124S 5 pRed-Nudel #4555 COS7 £HAfl. (A) (B) Pten #1 pRed-Nudel 4535 COS7 40p, (ABEAE
¥, BEAFEAL; (C) (D) PtenC1248 F pRed-Nudel #E55E COS7 488, (OEABY, D)EARHLN; F: B+
EEBIR 9 100 um

HN 1340 1535 25 AL A FIRE LRI 2] Nudel f3RIE, BAARBRHOLE 6, fEMHT41Z
TK RPKM {HZ)04 7.97 7247, RPKM {E KR/ S ) & 12 4 DR FE A DL R AL 2R b Rk & (1 iR AR SR Pl
PRI AS49 40, 2409 AR L B 4i i . Seie g R3], Nudel £:RI{E A549 4Hflh A &Ik, Fitt
FRIIY B T FER, WF SRR, 2R AS49 Atk A RE.

RPKM

D oy Q&
s t’&4@ & o\é\@& _@@

IR RS & oF A e

S SRS 'S
L F & O & & Kr&b@‘b\b@\@\"*\@c}@o@o%@% ¥ &L
LS FEF F ¥ $ °FF L K& TR0
w‘I’Q&' b"o S %OQ <§ %@ Q‘v Q Q\@ ‘§\ S Ibc\
$ & < & N S \&o

Figure 6. The Nudel gene expression level in different tissue

& 6. Nudel £ E 7 R [E4RLR FHYFRIELKF

Nudel 52 —Fh RS O B 15, ZESH M 48 G 5 20 A T 20 B 5T, AELFE [RDATE o0 b A B
ENL, TEALZM AT BT RR[14]. TE/RA, Nudel X T4M1IE3) 10 & H—MRE 3 /1 E AR
FEUIRe R CEE, UMM NIEH. AL o RMAMITHSE. Nudel it 5 Cded2 5e5+45 G Cdc42GAP,
f§#3 Cdcd2 BERUM LG, B MMIT[9]. ARSLIGHD 220K B £ B Pten FIRAZ AL PtenC124S 5
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Red-Nudel Jt#54y, W5 F| 554 PtenC124S FHLL, EFA7 Pten X Red-Nudel HIKIEH MHIEH, 7
BB SIRIESE, W Pten N Nudel f93R1E, Nudel KTFF#K, M Nudel 554454 Cdcd2GAP /KT
A%, B4 Cdc42GAP 5 Cded2 45-&350m, WINPT K. /2 id, Pten i@ T 1 Nudel i3 #1 ]
YIRS, 1X5 Pten HVE 3L K I ThAE R ARFFHI[15].

B M

SR b 2 B SRR 5 4 % Bh I H (2015CFB490) 1Y %5 Bl s IR 4 B K 22 A4 61 397 61k K ZE 150 B
(201710488013) 1) ¥ By

SE
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