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Abstract: A bacterial artificial chromosome library of potato(Solanum tuberosum L.)was constructed
for ‘C88’, a tetraploid potato cultivar conferring resistance to late blight, PVX and PVY, using BAC
vector CopyControl™
molecular weight genomic DNA, and 100 - 300 kb partially HindIIl digested DNA fragments were

selected and ligated into the HindlIII site of pCCI1. The library consists of 850 000 clones and stored in

pCCl. Fresh leaf tissues from 12 - 15 day-old seedlings were used to isolate high

1 700 pools. The average insert size of BAC clones is about 90 kb and the empty clones consist of about
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2.08%. The library is equivalent to 85 haploid potato genomes. Six randomly picked clones showed stable
HindIII fingerprints after 5 days’ successive culture, indicating that the clones in the library are stable. The
library will facilitate gene cloning, sequencing and comparative genomics research of potato.

Key words: potato; bacterial artificial chromosome library; pathogen resistance

Ly (50 DM SR 4L vF &I 58 B (The Potato Genome Sequencing Consortium, 2011)
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BERATEL 22 (Solanum tuberosum L) PURSAA il A4 887 Hh 2o 1 Il ¥ K 27 2 HEAJE 5T
$eflt. JERERA R Epicentre 23 7 ) CopyControl™ pCCIBAC™ Vector.

1.2 BAC XEE#g@E
121 4T =A% DNA 694 IR

A Sy T LN 4] DNA HEECE IR Zhang 25 (1995) A1 Ma 45 (2000) 15 4 It «
BEEFR 12 ~ 15 d [ SR8t v 30 g, WAEWTES, N 300 mL T4 A2 BT (A5 0.1% B -
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WELBT 16 ClEBI R, TR WENT IR ST e th. 45K, 1 IR 2 uL &8
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2.3 BAC XEEREZRIEN
2.3.1 HEAN KD BT RE N o ——————
BEALHREC 96 4> v b, FH B V24 U RL : -
DNA, Not I ) Ja # l4d N\ R B K/ fe 2% .
BE, RIS BRKERSmEL. 4RE
Wy, 7£ 96 A~ BAC silEH A WA oI b B,
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2 a, FEEGLE 90 kb A4, KB 2 M4 Fig.2 Evaluation of insert sizes of BAC clones
SERL, W] BAC oS BONE— M. il A5 EEAS BAC SEEih AT BRI, T
BN R BOR/IN R 90 kbe B MZETHRIL, 75 94 N EAHA R Bk, AR BN T 80
kb ) BAC w[%3 54>, 80 ~90 kb ¥ 5w 2L 32 4, 90 ~ 100 kb (¥ 5% 53 4>, 100 kb L1 4 4,
Hrp 80 ~ 100 kb [ 5% 90%.
2.3.2 BAC L4948 A _
BEALPREL 6 A~ BAC sl TH59%, AREHRT TR 1d (425 4. 3d (75 . 5d (4125
) IOBEB o SIPEBUTRL AT HindIII5E AR D) AL IS . 45 R W], AL 125 %
¥, DNA FrGUEHERAARN (K 3), B BAC whefe KImAT i EPI300 H REf Fac g4
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Fig. 3 Stability analysis of six BAC clones
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DNA $EHU JFi s 2 BT BAC SO OCHE (Biradar etal., 2014). 76117 DNA $2HU, R
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HIE R, NATT 2RI R PR SRAT H KR B e T AE AR T 2k ] — Ok 67,
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BAC SCPFEREERR T R IRAT R B ) DNA A, 30 2 m ISR AR . IR i T
B RANE YR, 4B BOBOR, IEBRCRBAR. JIAMNERM AR WA R, IR RN
HiRJG, 65 CRITERM, Wl aigm % (Novakova etal., 2014). AR5 rh RIS 4 %
AN BN, SRV G, 65 CKIEG 10 min, 3R7F TR A0

Fr 1 BAC SCPEREAT S DR A 2 0 BAT 1% 2200 Rt o 5 DT () 42 0 A48 0 40 T~ 26 11 50 kb LAAMIE
E I 3L R BAR AN ANIE A BN T 20 kb, NAEHERT ST I P A HEN 244, BUli RN/«
$2y =R U S SN iete sete 2111122 S 731 KL T s s ) € S A N i S VA - Y YA TSI SRR DS OV =S N
TH A (BIBAC) HiAR ] LK &5 A7 BRI To M A AMIE R B DNA L 20 56 PR s B PR 5 e ) T AR AT
W T-DNA #AL BRI FE AL (Shi et al., 2011), {f H 3ERAERY b e fERkil. SR ZEMR
20 RIER AR TR A M T, (HAEAERL, A B A b B ARG, A S AEE
ST, AE A A G A P AR A T A N LR BT AR b BRI R R PR R SR A, i SRk
$Y A A 5T BAC SCPE i B A H I BE D ) v B e A% 3 BIBAC #ufA L, At rT LASEHLOL KL BT
e, 1X4 TR BT AR BT A R DR A2 S AR S 3 ORI EOR FBe . Hil, BAC WE DAL
R R R v B LA R AN, R AE SR PR S S R ) s e L, S5 A KA e b
RO T — R4 SR FHWEZEM AR IER, W Rpi-blbl/RB. Rpi-blb2. Rpi-blb3, R3a Fl
R3b %% (van der Voseen et al., 2003, 2005; Huang et al., 2004; Lokossou et al., 2009; Li et al., 2011b),
o AR g N H T SR E B E Ah .

TERER AL R R4 R, KB DNA U RFER SR . WFg0Bl, RIS 2 AR
BRm e, 83 RNPEARCE® gk, V2N BAC SR B 5¢ 1l 58 35 4 2k K 21
P AR TAE. Vu 4§ (20100 43 T —A BAC-HAPPY mapping (1177 VAR M Y FL 0, 275
BAC YR AR @ 7 A A, R —=4E (3D) (1 BAC b, 25514000 HAPPY 1R, i
PRI R A T RIR IR 4 Gtk 1.8 MR FEB I o %05 T R R 4L
Fe ARBEMFEAE T AT ) RN AT 5. Nz, BEE I FHORM BAC SRR H o H
Ft, HANLE SRR A 5w SOt sl A M R R A S TSR R

References

Biradar S S, Nie X, Feng K. 2014. Preparation of high molecular weight gDNA and bacterial artificial chromosome (BAC) libraries in plants.
Methods in Molecular Biology, 1099: 41 - 63.

Choi S, Creelman R A, MulletJ E, Wing R A. 1995. Construction and characterization of a bacterial artificial chromosome library of Arabidopsis
thaliana. Plant Molecular Biology Reporter, 13 (2): 124 - 128.

Feng Da-ling, Shi Xue-ping, Yang Yu, Wang Yan-hua, Xuan Shu-xin, Zhao Jian-jun, Shen Shu-xing. 2011. Construction and characterization of
a bacterial artificial chromosome library from Chinese cabbage. Acta Horticulturae Sinica, 38 (1): 151 - 158. (in Chinese)
TR A0, M S, T, FRBUR B ZE, B2 2011, KSR TR (AR SO MM S A . bl 24, 38 (1): 151 - 158.

Gao M, Li G, Yang B, McCombie W R, Quiros C F. 2004. Comparative analysis of a Brassica BAC clone containing several major aliphatic
glucosinolate genes with its corresponding Arabidopsis sequence. Genome, 47: 666 - 679.

Gao Xiao-ming, Chen Yan-ling, Liu Guan-shan, LiFeng-xia, Wang Wei-feng, Ren Yuan-yuan, Sun Yu-he.2012. BAC library construction of

villi tobacco (Nicotiana tomentosiformis) . Chinese Tobacco Science, 33 (3): 68 - 71. (in Chinese)



Yang Yu, Yang Xiao-hui, LiCan-hui, Guo Xiao, Shan Wei-wei, Ma Wei-qing, Huang San-wen, Li Guang-cun.
Construction and characterization of a bacterial artificial chromosome library of potato cultivar C88.

366 Acta Horticulturae Sinica, 2015, 42 (2): 361 - 366.

BRI, PR, XIENL, AE, E T, (TEE, PhEA. 2012, GBI SEBACSUERIME. hEHEE, 33(3): 68 - 71.

HuY, LuYM, MaD, Guo W Z, Zhang T Z. 2011. Construction and characterization of a bacterial artificial chromosome library for the A-genome
of cotton (G. arboreum L.) . Journal of Biomedicine and Biotechnology, 2011: 1-5.

Huang S W, Vleeshouwers V G A A, Werij J S, Hutten R C B, van Eck Herman J, Visser R G F, Jacobsen E. 2004. The R3 resistance to Phytophthora
infestans in potato is conferred by two closely linked R genes with distinct specificities. MPMI, 17 (4): 428 - 435.

Li CH, Wang J, Chien D H, Chujoy E, Song B, VanderZaag P. 2011a. Cooperation-88: A high yielding, multi-purpose, late blight resistant cultivar
growing in Southwest China. American Journal Potato Research, 88 (2): 190 - 194.

LiGC, HuangSW, GuoX, LiY, YangY, GuoZ, Kuang HH, Rietman H, Bergervoet M, Vleeshouwers V, vander Vossen E, QuDY,
Visser R, Jacobsen E, Vossen J. 2011b. Cloning and characterization of R3b; Members of the R3 super family of late blight resistance genes
show sequence and functional divergence. Molecular Plant-Mmicrobe Interactions, 24 (10): 1132 - 1142.

Li Meng-jun, Yang Yu, Gao Xin-na, Guo Xiao, He Ming-qi, Shi Zhan-liang, Guo Jin-kao. 2014. Construction and characterization of BAC library
from common wheat Shimai 15. Journal of Triticeae Crops, 34 (2): 164 - 168. (in Chinese)

P, B B, EORTR, 3K WE, TEIE, SRR, FREEE. 2014, A3 15 A N DR AR SRR SR, ZRIEYIEIR, 34 (2):
164 - 168.

Lokossou A A, Park T, van Arkel G, Arens M, Ruyter-Spira C, Morales J, Whisson S C, Birch PR, Visser R G, Jacobsen E, van der Vossen
E A. 2009. Exploiting knowledge of R/Avr genes to rapidly clone a new LZ-NBS-LRR family of late blight resistance genes from potato linkage
group IV. Molecular Plant-Microbe Interactions, 22 (6): 630 - 641.

Ma Z, Weining S, Sharp P J, Liu C. 2000. Non-gridded library: A new approach for BAC (bacterial artificial chromosome) exploitation in hexaploid
wheat (Triticum aestivum) . Nucleic Acids Research, 28 (24): €106.

Mu Chun-hua, Zhang Fa-jun, Yang Yu, Li Wen-cai, Lu Shou-ping, Sun Qi, Yu Yan-li, Meng Zhao-dong, Zhang Xiu-qing, Li Guang-cun. 2013.
Construction and characterization of a bacterial artificial chromosome library of maize (Zea mays L.) inbred line Qi 319. Journal of Agricultural
Biotechnology, 21 (11): 1389 - 1395. (in Chinese)

BARE, WRE, b 8, 305, B, A B, TEW, &K, KEE, )AE 20130 FOKELZRF 319 M A LRE AR
JE R S S . AR IR AR, 21 (11): 1389 - 1395.

Novakova J, Izsdkova A, Grivalsky T, Ottmann C, FarkaSovsky M. 2014. Improved method for high-efficiency electrotransformation of Escherichia
coli with the large BAC plasmids. Folia Microbiol (Praha), 59 (1): 53 - 61.

QiuF, JinDM, FuJM, Zhang CL, Xie WW, Yang R C, Zhang H B, Wang B. 1999. Construction and characterization of a bacterial artificial
chromosome library of thermo-sensitive genie male-sterile rice 5460S. Science in China: Series C: Life Sciences, 29 (5): 515 - 524.

Shi X, Zeng H, Xue Y, Luo M. 2011. A pair of new BAC and BIBAC vectors that facilitate BAC/BIBAC library construction and intact large
genomic DNA insert exchange. Plant Methods, 7: 33.

The Potato Genome Sequencing Consortium. 2011. Genome sequence and analysis of the tuber crop potato. Nature, 475: 189 - 195.

van der Voseen E, Sikkema A, Hekkert Bt, GrosJ, Stevens P, Muskens M, Wouters D, Pereira A, Stickema W, Allefs S. 2003. An ancient R
gene from the wild potato species Solanum bulbcastanum confers broad-spectrum resistance to Phytophthora infestans in cultivated potato and
tomato. Plant Journal, 36 (6): 867 - 882.

van der Voseen E A G, GrosJ, Sikkema A, Muskens M, Wouters D, Wolters P, Pereira A, Allefs S. 2005. The Rpi-bib2 gene from Solanum
bulbcastanum is an Mi-1 gene homolog confering broad-spectrum late blight resistance in potato. Plant Journal, 44 (2): 208 - 222.

VuG T, Dear PH, Caligari P D, Wilkinson M J. 2010. BAC-HAPPY mapping (BAP mapping): A new and efficient protocol for physical mapping.
PLoS One, 5(2): €9089.

Xu Jing-man, Wei Wen-hui, Sha Ai-hua, Shan Zhi-hui, Zhou Xin-an. 2010. BAC library from a soybean line. Chinese Journal of Oil Crop Sciences,
32(2): 191 - 195. (in Chinese)

VRUTR, OO, VWt BAEEL . 20100 KEZ KSR R AR BAC SCRERIME. hIEHEHEY A, 32 (2): 191 - 195

Zhang M, ZhangY, Scheuring CF, WuCC, DongJJ, Zhang H B. 1995. Preparation of megabase-sized DNA from plant nuclei. Plant Journal,
7(1): 175-184.



