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Abstract: This study aimed to use a microarray-based method for scoring a number of genomic DNA in parallel for
one SNP marker on a glass dide for the genetic monitoring of inbred mice. We applied the method to identify inbred
laboratory mice strains to validate the reliability and stability of this genotyping panel. The amplified PCR products from
four inbred strains were spotted and immobilized onto amino-modified glass slides to generate a microarray, which was
then interrogated by hybridization with dual-color probes to determine the SNP genotype of each sample. The results
indicated that this microarray-based method could effectively determine the genotype of the six selected SNPs with a
high degree of accuracy. This SNP genotyping method is feasible for monitoring genetic contamination in colonies of
limited genetic diversity. Moreover, an enlarged version of the panel could be used to analyse alarge number of strains.
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(5) Cy3-dCTP. Cy5-dCTP, 4 H Amersham
Bioscience 23 7] .

(6) Terminal Deoxynucleotidyl
(TDT), g H TakaraBiotechnology 2.
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Tab.1 TheSNPsused in the mouse genetic monitoring test
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some position(cM)  position(bp)

rs3022883 4319179 M-09011_1 2 273 38454357 A A c c
rs3089205 54326080 M-08396_1 7 153 20082856 c G c c
rs3023382 4310722 M-05495 2 13 153 43383506 T G T G
rs3023436 4319795 M-01322 2 16 459 88734834 A T T A
rs3023442 54319801 M-04659 1 17 186 32797083 A A A G
rs3089604 54326494 M-05810 1 X 219 53865742 T T c T
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M-09011_1f, 5 '-cctcasaggaagacaggtccaa-3';

M-09011_1r, 5'-gccgctcacaactgaatagaaat-3';

M-05495_2f, 5'-accaaggatgtagagggtgaa-3';

M-05495_2r, 5'-ggatgggtatgtaagtatgtge-3';

M-01322_2f, 5'-ggcatcatctattggattgttaa-3';

M-01322_2r, 5'-ctgcttcectgtgaatccgtgag-3';

M-04659_1f, 5'-gcttctcggacggttcttcttat-3';

M-04659_1r, 5'-ctttgggcgtttcttctcattct-3'

80uL PCR & WAk & fL$E 0.2mmoL dNTP, 1.5
mmoL MgCl2, 0.1—1ng 4, 0.2umoL IF 1154,
0.2umoL % 1514, 5U rTaq DNA A& i (Takara) .
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M-09011_1t 5'ctggaaaattctgcaga3’; M-09011 1g

5'ctggaaaagtctgcaga3l';

M-08396_1c 5S'ttctgetgeatcatgge3's M-08396_1g
5'ttctgctggatcatgge3's

M-05495_2t 5'caggcagatctgctggald’s M-05495
2g 5'caggcagagctgctgga3's

M-01322_2a 5'acatcaggaattcagaag3’s M-01322_
2t 5'-acatcaggtattcagaag-3';

M-04659_1g 5'tacctcacgccaacact3', M-04659
la 5'tacctcacaccaacact3';

M-05810_1t S'tcactgttcttgectctc3',; M-05810_1c
S'tcactgttcctgectctc3's
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Fig. 1 The amplified fragments of different SNP spots
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2.3 Dye-swap FER3IEIESIT

GenePix4.1 K A4 ¥ 15 5 5 P A i e B q1 o
0 4 AN 5 5 ) Ratio(Cy5/Cy3) F-3{ii. Dye-swap
JEAFEIA RS E . B Ratio {if. $£37 Ratio {i
0.5—2.0 Z[A[AME, FIWSERAS Y 4G 7. XMT2
HORE S, FRA1753) 54 SNP A7 SR AT g B T 2k
FIWTIE TS R BOA ARSI ES, H
W DR R T PR IR, LR IR 200 S oy
WG, BHATHEBES, Keor B g ARG (S BT
PO G R, o0 28 IR 5 A7 850 o TR A 42 0 )

PEo A7 M-08396_1, DU FRI N [A]—FE R Y,
BT CAARAZ 43 B4 B AT 22000, 53 A 1 DR R Sy
CIC. ¥ A S RIFEAR DT KM /N
5/~ SNP {7 fifi5 . M-09011_1: A/C; M-05495 2:
T/G; M-01322 2: T/A; M-04659 1: GIG;
M-05810_1C/C .ICR /Ml H 4 4> £i: M-09011_1:
C/IC; M-054952: T/T; M-01322 2: A/A;
M-05810 1 : T/T . CKF1 ( BALB/cXKM ) :
M-09011_1: A/C; M-05495 2: T/G; M-01322 2:
T/A 5 AIA; M-04659 1: G/G; M-05810_1: T/T,
M2 AT R /N RN A — /N, BT AR R R 2%
A4k, HZHMABREM, gGitk 2P RN L
i ER, AR IR R
2.4 LERHN FFISIE

b Rl w6 1 N v 11 O B L O
RUR A AE o T AN E RURES i ) s AT
Fr s LAy A nl Be 00 JR IR o 56 T 0 A 0 0T 1R AT
M-09011_1. M-05495 2. M-01322_2. M-04659 1.

R 2 SNPHBEIERSGEITE

Tab.2 Imagesignal intensity analyzed by GenePix
HRES1H . ot = . I
Z% SNPHIH A s 7% Ratio fi] . A o
Valid signal . . Cal rate L Correct distinguishing
Ref SNPID Null Vaid ratio Wrong distinguishing
Vaue (%) rate (%)
rs3022883 16 128 127 99.2 0 100
rs3023382 13 131 117 89.3 6 94.9
rs3023436 16 128 117 91.4 4 96.6
rs3023442 19 125 123 98.4 0 100
rs3089604 31 113 109 96.4 3 97.2

“Total spots: 144, Null: blank, negative contrast or Signal value<100.
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Fig.2 Six SNP microarray image from DNA samples of the different inbred mice and their hybrids

(quadruplicate for each spot)

A REESZE, #. G 200088 AP aiE: B K.
A: Dua-color fluorescence hybridization image. In these dual-color results the three colors yellow, green, and red represent the three genotypes
of two homozygotes and a heterozygote, respectively; B: 3-D scatter plot.
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T, S HBLER C AR NG S o ik, RS
O aE R, AT X SRR AR S CIC JER Y,
TEBRIEREN 4 ASFRIFEARIZ SNP A 55 3 KA
[}, BALB/CANN i% SNP fii si LKA E C/IC, ik
BALB/cJ ] G/G.

M-01322_ 2 450 &, il TIA B H% AIA . I
R A IR T T RS LA L, TS AL 2
UL SR AR a5 5 42 50 1), IR AT RERLE D H H R
A TR A

3 it it

31 EESBEEMME. EEM

JEPR > R AE R I BRIE T A 2 5
RAFHAREBER AW o Sy T BT DA 20 2 ) HE
PE, AWFTTHREE R 7RIS R RN SR
FEAS, PCR ™18 J e, S5 &t SR [A) I e & 2R — 3L
WA B ) PCR RIRE, X R G RENS i AL X 70

R, UERRIWIRIE 95% L b o ANnl ¥ R ak i i
PE LR 22 3807 — 2k SRR AR PCR 4731, i
P L T — 285 5 (LRI BOR] Ratio {E 2 4 3,
XPE P BBEANTE o 3T 34 SNP AL, I T 4E
RIVHIRT, Eetnii e & oA s &1, sl 2l
B PP G T ik M-01322_2 v/ 55, FEA
LR Pt E B TIA BRI ATA, LR AT e
FER A RS iR, ai G 524G, A0
AN R RS TR S A 1
A, A = —RRERAERET.
LAt (1) D DRG0 A e s IR e v vk R BT A BN
AW T XAEREAS,  F5 48 F D sl 3 )7
At — 9T (Hao et d, 2004; Kang et al, 2004;
Tintleet a, 2005).

M AP G RN FEARTE S SR 49K,
R A 2 5k, ik 8 IR IELL T, 8
IR S B BE DR 23 B — 30k o 47 20 M-09011_1 St
8 W SR FE R R 25 Sy, 1020 AN R R 45 2L
i, 3 ANA—EL, EEMEN 99.7%. UGS
REFARGFMEZE.

Rrh 2 K H ot R Rp ok S BRI 21 i g
PRI o AR LS ) SNPs. Gt A5 18 ok
R0 R AR L2 AT AT 5 1925 10 56 SRR T 0o T
FAA RS 5 A X CCOB, B4R H F Nk
31 Call Rate I, s ik HAT B m A 3

S 45 R R WO TR S BAR R —A
I SNP AT R 4F TR, @A T DRI &R
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AT AL B P AR A SR 1R 1 2 FORE AR I e A% v i
W2 WRIRMTSEIG I R BRI R E, Hk
FERERS A fE R . PCR ™1 Jealifbid 7,
TRIEBUNR A2 DNA, B EE . R
P RE, SECHLEARRAREY . A
FERSAE TG AR, S FAB L A 1E sy, nl L
i L 1) DNA JE GRS T8, I8 5E DNA,
DNA KGR, [ Selim, PR ml BB B
Tl 2 DNA AE SFE R R n] B8 i T s PR 3%
9, MR AANEE R EA SRR, DLEU
LA S, RFEEE AR RN A A [ 2 ¥ DNA
R T 5 DEMBA [ € 47 1K) DNA TG =ik
2K (Potter et al, 1981).

FUBAE T REAR PRI FE . FRidd FEha¢
JERRHP R, 2O ERE T84 DNA 737 H
ZRMENTHIBN, R WAEE E . A&
AR, ZRASIF AL, YR . ARSI A
AR R R S, ARSI S IR S0 5 — T 3 (1) 2%
LN IIFH LI A A, R ARG E [ 28 A8 54T
SR 22 o BUG A RAAL B AR AR
R ZER TR S BUR 2, BATELRENHMN G
ScanArray TR AR A AW BN, I EARAE
Cy3 HHifE S ML S . BATERE T — & AHX b
ZRUNFARAL, o 2 ABOGIREN PMT {H1RE1T
G DRI SRR . BT A in AT 1
Axon 1) Genepix4.1 B A4, HU i FITS 5t ) I BEAT 4
JURl, ANBE 100%J BRJFAG(E S TSRO
FOEAR,  [RIFER G Fr s A9 30 i £ 2 A
o GEvT AR IR ZE AR 1T g T 30— 28 8 245 B 1K
ZE K (Potter et al, 1981; Brazmaet al, 2001).
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AL 2 R TR R T S R . S
B P N TR, /N EAB T IR 3 1 EAT R A S
PRI G A BERI A I R o B RRE S, R/ R
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ARG TR AE . A BEFIE RS R — K,
TR B Wy s B, IF A RS T
st BRI



16 3 W ¥

B9t 29 %

B K-

Brazma A, Hingamp P, Quackenbush J, Sherlock G, Spellman P, Stoeckert C,

Aach J, Ansorge W, Ball CA, Causton HC, Gaasterland T, Glenisson P,
Holstege FC, Kim IF, Markowitz V, Matese JC, Parkinson H, Robinson
A, Sarkans U, Schulze-Kremer S, Stewart J, Taylor R, Vilo J, Vingron
M. 2001. Minimum information about a microarray experiment
(MIAME)-toward standards for microarray data[J]. Nat Genet,
29(4):365-367.

Hao, K, Wang X. 2004. Incorporating individua error rate into association
test of unmatched case-control design[J]. Hum Hered, 58(3-4):
154-163.

Kang, SJ, Gordon D, Brown AM, Ott J, Finch SJ, Kang SJ. 2004. Pacific
symposium on biocomputing. Tradeoff between no-call reduction in
genotyping error rate and loss of sample size for genetic case/control
association studies[J]. Pac Symp Biocomput, 116-127.

Petkov, P M, Cassell MA, Sargent EE, Donnelly CJ, Robinson P, Crew V,
Asquith S, Haar RV, Wiles MV. 2004. Development of a SNP
genotyping panel for genetic monitoring of the laboratory mouse[J].

Genomics, 83(5):902-911.

Potter M, Wax JS. 1981. Genetics of susceptibility to pristane-induced
plasmacytomas in BALB/cANN: reduced susceptibility in BALB/cJ
with a brief description of pristane-induced arthritis[J]. J Immunol,
127(4): 1591-1595.

Rosenzweig BA, Pine PS, Domon OE, Morris SM, Chen JJ, Sistare FD.
2004. Dye-bias correction in dual-labeled cDNA microarray gene
expression measurements: Genomics and risk assessment: mini-monog-
raph[J]. Environ Health Perspect, 112(4):480-487.

Sambrook, EF Fritsch J, Maniatis T. 1989. Molecular Cloning: a Laboratory
Manua[M]. 2nd Ed. NewYork: Cold Spring Harbor Press.

Tintle NL, Ahn K, Mendell NR, Gordon D, Finch SJ. 2005. Characteristics
of replicated single-nucleotide polymorphism genotypes from COGA:
Affymetrix and center for inherited disease research[J]. BMC Genet, 6
(Suppl):15.

Yang YH, Speed T. 2002. Design issues for cDNA microarray
experiments[J]. Nat Rev Genet, 3(8): 579-588.

AT RERERIFLE N
Information of Dr. ZHANG Zhi-giang, a member in the 7" Editorial Board of ZR

ZHANG Zhi-giang was born Shanghai in 1963. Zhi-giang was

SR A o 1

educated at Fudan University in China (BSc in zoology in 1985). He
completed his PhD in entomology at Cornell University (Ithaca, New
York, USA) in 1993 and worked as an insect ecologist at Oregon State
University, Corvallis, Oregon, USA from 1992 to 1994. During
1994-1999, he was an acarologist for the CABI International Institute of
Entomology based in the Department of Entomology, The Natural
History Museum, London, UK. He also served as a Technical Officer for

the Secretariat of the BioNET-International (The Global Network for Taxonomy) during 1998—1999. Since 1999, he
has been aresearcher and curator (Acari) at the New Zealand Arthropod Collection, Landcare Research, Auckland, New
Zedand.

Zhi-giang is an honorary research fellow at the Department of Entomology, The Natural History Museum (London,
UK), an adjunct professor at Fudan University (Shanghai, China) and Hebei Normal University (Shijiazhuang, China),
an honorary professor at Fujian Academy of Agricultural Sciences (Fuzhou, China), and a guest professor at Fujian
Agricultural and Forestry University (Fuzhou, Chind). Zhi-giang is the president of the Systematic & Applied
Acarology Society and a member of the International Executive Committee of the International Congress of Acarology.
He is the editor/founder of severa international journals of zoology, including Zootaxa. Since 2006, he has been a
Commissioner of the International Commission on Zoological Nomenclature.

Zhi-giang Zhang's research is centred around the systematics, diversity and ecology of the Acari. He has
collaborated with colleagues in China on several biocontrol projects. Zhi-giang has published over 200 papers, 102 of
these were cited for atota of 482 timesin SCIE (as of 24 Apr 2007).



