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ABSTRACT Objective: To construct three different types of mutations of XLRS1 for further modeling different types of mutant cell

lines. Methods: Three different pairs of mutation primers were designed according to the CDS sequence of XLRS1 from the gene database

of NCBL Then three mutant fragments were obtained by overlapping PCR, which were further cloned into the vector pLIM1-EGFP. Results:
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Fig.1 Workflow of constructing the mutant fragment
123 CDS 5
Nhe I a aataatgctagcatgtcacgcaagataga
3x STOP 5 EcoR 1
b aataatgaattctcattactacttgtcatcgtc .
1.2.4
stratagene http://www.
stratagene.com ¢.305G>A http:
/lwww.dmd.nl/, CDS 305 G A,
305G>A-F: ctgcaaacaaggcccagetcaacagtcaagg
305G>A-R: ccttgactgttgagetgggccttgtttgeag,, c.
371-374del AGAT Hiriyanna KT
CDS 371 374 o

371-374del-F: cagtagccagtggttacagatctgaaggagatca
371-374del-R: tgatctccttcagatctgtaaccactggetactg
¢.220_221insTCCCCTGACCGGGTTA
CDS 220 221
220 221lins-F: gggtttcgagtcagtceect-
220 221lins-R: cggtgtgac-

http://www.dmd.nl/
16 .

gaccgggttagggaggtcacaccg
ctcectaacceggtcaggggactgactcgaaacce ,

XLRS1 CDS 2 stratagene
http://www.stratagene.com,,
1.2.5 1
Nhe VEcoR 1

pLIM1-EGFP .

PCR

305G>A-F §'-cTgeasacaaggectag guesagy-3*
TORRRRRRRNner nenpneennnnnn
Ul Ly} Y JageTy griocgas

,-|||l||||||||-|||'I||||l|||-|||||-;
305G>A-R 3'-gacgtetg gggrogagtgToay s*
371-374del-F  &'-cagragecagzggsea gatctgaaggag 3

(AR NRERRRRRARRRE (AR RNRRRARRRE]!

7 ||||||||||-||-|-||]| Terrernnnnenennn
371-374ddel-R 3'-g 9g gt-5
220_221ins-F  s'-gggrezcgageeng gecegygTtagegegy g-3"

[ARRRNRRURRRY (ARRRNRRNRRNY
T;T|||||’||’|||T [ RRRANNNRRRARY]
220_221ins—R  3'-cccas 5’
2 XLRS1 CDS

Fig.2 The corresponding relationship between those three pairs of

mutation primers and the template of the CDS sequence of XLRS1

1.2.6 NCBI BLAST http:
//blast.ncbi.nlm.nih.gov/ XLRS1
2
2.1 PCR AB CD
a PCR d
plim1-XLRS1-3xFLAG
PrimeSTAR® HS DNA Polymerase PCR
PCR 1% 1.5.9
N . AB PCR 3.7.11
CD PCR
PCR Marker Takara DL2000

DNA Marker 3,

-

466bp
s

-
332bp

399bp 402bp 269k
262bp

3 PCR AB CD 1%
Fig.3 1 % agarose gel electrophoresis of PCR products of AB and CD

2.2 DNA
AB CD PCR DNA
1l DNA a d
PrimeSTAR® HS DNA Polymerase PCR
PCR 1% 1.2.3
PCR 4



-+ 3070 -

www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.16 JUN.2012

PCR 5
Marker Takara DL2000 DNA Marker

---

gwl‘ P

4 DNA 1%

Fig.4 1 % agarose gel electrophoresis of three different types of mutants of

full length DNA fragments

2.3
NCBI BLAST
XLRS1  CDS
XLRS1  CDS 5
FLHETE c. 305604
GCCCAGCTCARCAGTCAAGGCTTTGGGETETECCTGECTCTCCARGTTCCAGGACAGTAGE

1 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
301 GCCCEGCTCAACAGTCARGGCTTTGGETCTIGCCTEGECTCTCCARGTTICCAGGRCAGTAGC 360

KR o 371-374delAGAT

CAGTGGTTAC----AGATCTGAAGGAGAT CARAGT GATTICAGGGAT CCTCACCCAGGGE

trennen PR Rrernrnrnrnenrnnnrnnnenenenreenreennernnnl
361 CAGTGGTTACAGATAGATCIGAAGGAGATCAAAGTGATTTCAGGGATCCTCACCCAGGGG

#AFEIE . 220_221insTCCCCTGACCGGGTTA
CCAGAATGCCCATAT CACARGCCTCTGGETTTCGAGT CAGTCCCCTGACCEEETTAGGEA

N Ny il
181 CCAGAATGCCCATATCACAAGCCICTGGETTTCEAGTCAG-—————mmmmmmmm e GGGA 224

5 BLAST
Fig.5 Results of alignment of three mutant plasmids by BLAST

3
[12—151;
16171 stratagene
18] PCR
PCR
PCR DNA
DNA | DNA (complementary DNA,cDNA)
- PCR
PCR
PCR 1
b ¢ 1 a
15bp
b b ¢ 1
AB CD ) AB
CD 1 ® a. AB

pLIM1-XLRS1-3xFLAG

CD 3 b. AB CD
5 .
DNA 5'—3'
DNA o
PCR .3
PCR 1
a d DNA
DNA .4 PCR
N DNA  c¢DNA
1 @ AB CD
DNA o
DNA cDNA
AB CD
pLIM1-EGFP
[19]‘
FLAG FLAG
200 PCR
XLRSI
X
References

[1] Molday LL, WWH Wu, RS Molday. Retinoschisin (RS1), the protein

encoded by the X-linked retinoschisis gene, is anchored to the surface
of retinal photoreceptor and bipolar cells through its interactions with
a Na/K ATPase-SARMI1 complex [J]. Journal of Biological Chem-
istry, 2007, 282(45): 32792-32801

[2] Yassur Y, I Nissenkorn, I Ben-Sira, et al. Autosomal dominant inheri-

tance of retinoschisis [J]. Am J Ophthalmol, 1982, 94(3): 338-343

[3] Sikkink SK, S Biswas, NRA Parry, et al. X-linked retinoschisis: an up-

date [J]. Journal of medical genetics, 2007, 44(4): 225-232

[4] Vijayasarathy C, R Sui, Y Zeng, et al. Molecular Mechanisms Leading

to Null Protein Product from Retinoschisin (RS1) Signal Sequence
Mutants in X Linked Retinoschisis (XLRS) Disease [J]. Human muta-
tion, 2010, 31(11): 1251-1260

Wu WW, RS Molday. Defective discoidin domain structure, subunit
assembly, and endoplasmic reticulum processing of retinoschisin are
primary mechanisms responsible for X-linked retinoschisis [J]. J Biol
Chem, 2003, 278(30): 28139-28146

Grayson C, SNM Reid, JA Ellis, et al. Retinoschisin, the X-linked
retinoschisis protein, is a secreted photoreceptor protein, and is ex-
pressed and released by Weri-Rbl cells [J]. Human molecular genet-
ics, 2000, 9(12): 1873-1879

[71 Wu WWH, JP Wong, J Kast, et al. RS1, a discoidin domain-containing

retinal cell adhesion protein associated with X-linked retinoschisis,
exists as a novel disulfide-linked octamer [J]. Journal of Biological

Chemistry, 2005, 280(11): 10721 3083



www.shengwuyixue.com

Progress in Modern Biomedicine VolL12 NO.16 JUN.2012

- 3083 -

References
[1] Naghavi M, Libby P, Falk E, et al. From vulnerable plaque to vulnera-
ble patient: a call for new definitions and risk assess- ment strategies:
Part II[J]. Circula- tion, 2003, 108(15): 1772-1778
(2] . [J1.
,2009, 11(10):684-686
Bin Jian-guo. Research Progress on Intravascular ultrasound detection
of the vulnerable plaques [J]. Journal of Ultrasound in Clinical
Medicine, 2009, 11(10):684-686
[3] DaviesM J, Rich ard son PD, Woo If N, et al. Risk of thrombos is in
hum an atherosclerotic plaques: role of extracellular lip id,
macrophage, and smooth muscle cell content[J]. Br Heart J, 1993, 69:
377-381
(4] , , ;
[J]. , 1999, 28: 256-259
Shi Huai-yin, Wei Li-xin, She Ming-peng, et al. Quantity of inflam-
matory cells and smooth muscle cells in coronary artery plaque and its

relationship with the stability of plaques [J]. Chinese Journal of

Pathology, 1999, 28(4): 256-259

[5] Barger AC, Beeuwkes R 3rd, Lainey LL, et al. Hypothesis: vasa vaso-
rum and neovascularization of human coronary arteries[J]. A possible
role in the pathophysiology of atherosclerosis. N Engl J Med, 1984,
3103): 175-177

[6] Moulton, K.S. Angiogenesis inhibitors endostatin or TNP-470 reduce
intimal neovascularization and plaque growth in apolipoprotein E-de-
ficient mice[J]. Circulation, 1999, 99(13): 1726-1732

[7] Celletti. Effeet of human recombinant vascular endothelial growth fac-
tor165 on progression of atherosclerotic plaque [J]. J Am Coll Cardiol,
2001, 37(8):2126-2130

[8] Baldassarre D, Castelnuovo S, Frigerio B, et al. Effects of timing and
extent of smoking, type of cigarettes, and concomitant risk factors on
the association between smoking and subclinical atherosclerosis [J].
Stroke, 2009, 40(6):1991-1998

[9] Funabashi N, Asano M, Komuro I. Predictors of non-calcified plaques
in the coronary arteries of 242 subjects using multislice computed to-
mography and logistic regression models [J]. Int J Cardiol, 2007, 117
(2):191-197

[10] Virmani R, Kolodgie FD, Burke AP, et al. Atherosclerotic plaque
progression and vulnerability to rupture: angiogenesis as a source of
intraplaque hemorrhage [J]. Arterioscler THromb Vasc Biol, 2005
Oct, (100):2054-2061

[11] Piao M, Tokunaga O. Significant expression of endoglin (CD105),
TGFbeata-1 and TGFbeta R-2 in the atherosclerotic aorta: an im-
munohistological study[J]. J Atheroscler Thromb, 2006 Apr, 13(2):82-89

3070

[8] Sergeev Y, R Caruso, M Meltzer, et al. Molecular modeling of
retinoschisin with functional analysis of pathogenic mutations from
human X-linked retinoschisis [J]. Human molecular genetics, 2010,
19(7): 1302-1313

[91 Ho SN, HD Hunt, RM Horton, et al. Site-directed mutagenesis by
overlap extension using the polymerase chain reaction [J]. Gene,
1989, 77(1): 51-59

[10] Heckman KL, LR Pease. Gene splicing and mutagenesis by PCR
-driven overlap extension [J]. Nature protocols, 2007, 2(4): 924-932

[11] Sancak Y, TR Peterson, YD Shaul, et al. The Rag GTPases bind rap-
tor and mediate amino acid signaling to mTORCI1
STKE, 2008, 320(5882): 1496

[12] Kunkel LM, AP Monaco, W Middlesworth, et al. Specific cloning of
DNA fragments absent from the DNA of a male patient with an X

[J]. Science's

chromosome deletion [J]. Proceedings of the National Academy of
Sciences, 1985, 82(14): 4778

[13] Sugimoto M, N Esaki, H Tanaka, et al. A simple and efficient method
for the oligonucleotide-directed mutagenesis using plasmid DNA
template and phosphorothioate-modified nucleotide [J]. Analytical
biochemistry, 1989, 179(2): 309-311

[14] Taylor W], J Ott, F Eckstein. The rapid generation of oligonucl-
eotide-directed mutations at high frequency using phosphorothioate-
modified DNA [J]. Nucleic acids research, 1985, 13(24): 8765-8785

[15] Vandeyar MA, MP Weiner, CJ Hutton, et al. A simple and rapid
method for the selection of oligodeoxynucleotide-directed mutants
[J]. Gene, 1988, 65(1): 129-133

[16] Morinaga Y, T Franceschini, S Inouye, et al. Improvement of olig-
onucleotide-directed site-specific mutagenesis using double-stranded
plasmid DNA [J]. Nature Biotechnology, 1984, 2(7): 636-639

[17] Lai D, X Zhu, S Pestka. A simple and efficient method for site-directed
mutagenesis with double-stranded plasmid DNA [J]. Nucleic acids
research, 1993, 21(17): 3977-3980

[18] Braman J, C Papworth, A Greener. Site-directed mutagenesis using
double-stranded plasmid DNA templates [J]. The Nucleic Acid Proto-
cols Handbook, 2000, 835-844

[19] Robl J, Z Wang, P Kasinathan, et al. Transgenic animal production
and animal biotechnology [J]. Theriogenology, 2007, 67(1): 127-133

[20] Maue RA. Understanding ion channel biology using epitope tags:
Progress, pitfalls, and promise
2007, 213(3): 618-625

[J]. Journal of cellular physiology,



