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Construction of a fat metabolism-related ¢cDNA library

in Carya cathayensts

HUANG Yin-zhi, ZHOU Qin, HUANG You-jun, ZENG Yan-ru

(The Nurturing Station for the State Key Laboratory of Subtropical Silviculture, Zhejiang A & F University, Lin’an
311300, Zhejiang , China)

Abstract: Carya cathayensis is a species with a high oil content in its nuts. In addition, its oil is mostly un-
saturated fatty acids. Based on differential display of genes during fruit maturity studied by DDRT-PCR, a fat
metabolism-related ¢cDNA library was constructed by SMART. Titering the unamplified library showed a titer of
5.0 x 10° pfu-mL™, an insert size between 0.7 and 2.5 kb and 70.0% of inserts larger than 1.0 kb; and the
amplified library had a titer of 5.0 x 10° pfu-mL™, all of the inserts larger than 500 bp, and a recombination
rate of 94.5% with 66.0% of the inserts longer than 1 000 bp. This work has laid a foundation for studies of
fat-metabolizing mechanism and regulatory network as well as discovery of relevant genes. [Ch, 7 fig. 19 ref.]
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1.1 ##

cDNA SCEERG 9 LB R SR B LA B ™ DX VLA i 22 T AR & % RS (30°N, 119°E)1 #k 24940
SRR IR B LB, I3 R 4R 1 SR S0 T MR O 5 2l [l 5256 %8 — 70 CIRAF
1.2 Fi&
12,1 LR R R K RER 0L A AR A 20 R AN ] A 5 DR PR A= i v 2 1 T AR AN )
(R E) S Bk . AN LA MM 28 56 78 i IR AH OC 1Y cDNA SCPE 5B RIS ), DA TE J5 42
(RIS v AR BRI S D R B, Jo 22 55 IR I LU R Bk b A oL AR 07 5 i i AR A R, R 22 53 s )
B -5 M NS N (DDRT-PCR) J7 ik X 2R SE AU (8 A 1 HE 9 H 4 H) BN RRIKIEAT 104, 3K
137 30 2 5 RRACH A G RO JE IH (R8I RES B . e i . AR IR 1 ANmE . NS ARG A 455
PRI R R 45 SRR ) o5 B2 IR A cDNA B, JF R BX S i Be 2 B7E 8 J1 11 H & 8 J1 23 HERAEHIKE:
i HEWTK S B R IE R . el . PR R OCHERIN©Y R IERE B, AR LARAE 8 H 11 HZE 8
J123 H3k 6 YCRMER R IR AL, FE cDNA SO,
122 mRNA #38R  JHZ45552% Laura 55O HUG RNA (97788, 7ERRI < 505 : RBE(25:24: 1)
T | DUTERL IR BB A ) | 9 A W0 DL TE W 0 O =QA5 D7 IR AT 1 et o AR5 R ) 28 5 ek ) T
LR PUE RNA, #HU A RNA A DNase I (RNase Free; TaKaRa)iHfb DNA, FF¥EATRGKAEIN , #fIA
RNA K B 5, K 6 UCRE S 32 LAY 8 RNA 55 A 0 A PolyATiract® mRNA Isolation Systems Kit
(Promega) MR & 5L RNA T3 2 mRNA, JF#EATrLIKARIN , FH 284050656 BE 11 (ND-1000, NanoDrop )
123 XE#MME DB mRNA AR, H SMART™ ¢DNA Library Construction Kit (Clontech )4 %
cDNA SCFE, (ASEBREAERTA BT ARIR , fER SO, 595 R 3U#E cDNA 465 NTriplEx2 Vector i%
iz, RGBT T, RGN (PCR) AR 25 Ha IR 5 A0 i H2380% , 1200 bp 4k
FESEY G 405 5 i 5 A T H T R T TR IR . SURERYTE N Escherichia coli “HSTO8” , 4% I
G B AT SRR SO R R, R R S R AR I P 514 (57 sequencing primer TCCGAGATCTG
GACGAGC/3’ sequencing primer TAATACGACTCACTATAGGG ) Kl 4 A R Bt K /N, 90 90 SC 424 38
(R SCERIA N WA SCRE . S BRSO R & i ], % NTriplEx 2 SERER% 78 i pTriplEx 2, LApTriplEx 2
MF 514975 (5 sequencing primer TCCGAGATCTGGACGAGC/3’ sequencing primer TAATACGACTCAC-
TATAGGG) HAZXT & A pTriplEx2 15 2 0 (K% B Escherichia coli) W47 PCR, Kl SC#E i A R Bt
RN

2 HERG M

2.1 2 RNA % mRNA K12 E

PEIUM B RNA S IR, 28 s rRNA 45475 18 s TRNA S ARG, Ham B M 2: 1,
M 5 s tRNA 257 56 BERC I, R I4R UM B RNA 5E B MR, NMEERMES, Sl LW 4 DNA ik
Ja, AISEABR AR RNA 9 DNA V5%, H B RNA AR LR (E 1),

{5 AL mRNA J2 49 8 cDNA SCEEM LR . ZEARFR YR . AR 20 mRNA VR E0E B0 KN
AR ARG X RAF 1) mRNA kRN, R BLHEAE 0.5 ~ 2.0 kb 515k HOR /340 (B 2), 2060t
JETHRII L DN )2/ D(N) oo = 1.86, UEBHZEE R E, W H) mRNA it R4r, 0l LA F 542 cDNA SO
Fg,

2.2 cDNAMERS SR BN
mRNA JZ 5 5% J5 A& S ¢cDNA, XUBE cDNA 78 0.1 ~ 3.0 kb Sk #Ck, P94 7E 0.5 ~ 2.0 kb,
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Electrophoresis of the total RNA extracted
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2. total RNA after DNA is digested

Figure 1
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cDNA £ R B 8 5 4 3 19 mRNA A
L, DO SR S LS, WUE cDNA 1Y T
AR LA cDNA SCERER

BT cDNA 5200 % 32 1 i #2 v AR A/
RB e, N TR B E T cDNA 3
JE, A2 R BUEE cDNA /N R B, AHE

— 9426 bp
— 2027 bp
564 bp

mRNA

B2 mRNA kA
VKIE 1. mRNA; VKl 2. N-hind 94k DNA Frid
Figure 2 Electrophoresis of isolated mRNA
lane 1: mRNA; and lane 2: N-hind Il digest DNA marker
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B 3 M4k cDNA &k A

VKIE 1: XUHE cDNA; JKIH 2: XF A cDNA; K3l 3: N-hind 1T DNA ¥

febric (AR EARIC I R /MRIR R . 125 bp, 564 bp, 2 027 bp, 2

¢ H{fi Ff CHROMA SPIN-400 %f ¢DNA - Bt
PEAT A BT, #5400 bp VAR B9/N A BE
GYOSy I I SE S HL Tk W E 4 TR, K 4
5yKkiE 6, 7, 8 HIXTR A4 B = A O )
17 e LAk .

ML T 2 3 5 6 7 8

2000 bp

1 000 bp
500 bp

100bp

4 R4EcDNA KADH RGBS 5

lane 1: ds ¢DNA; lane 2:
DNA marker; and lane 4: 100 bp plus DNA ladder marker

M1 9 10 11 12 13 14

322 bp, 4361 bp, 6557 bp, 9416 bp, 23 130 bp); ¥Kif 4: 100 bp LA
|- DNA B EEFRID

Figure 3 Electrophoresis of ds ¢cDNAs
control ¢cDNA; lane 3. A-Hind Il digest

15 M2

— 1000 bp
— 300bp

JKIE M1: DL2000 #5ic; ¥ki M2: 100 bp Lk I DNA BfEEARIC; WKIE 1~15. XU cDNA
Figure 4 The ds ¢DNA size fractions
lane M1: DL2000 marker; lane M2: 100 bp plus DNA ladder marker; and lanes 1-15: ¢DNA
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cDNA 534K NTripIEx 2 #4520 T 3 FheD-
NA: NTriplEx 2 #4266 (05:1.0, 1.0:1.0, 1.5:
1.0), ZHBERETR JriE, H PCR A £ %
FR AW E AR (K 5), B 200 bp 4b%F 544
SR TR ER Y (B5 hiikGE 3) 1T
Wi R A {286, Ol 200 bp AbF M55, Ui 52
ISR/ R Boli /b b R RCR R, R,
FEASCEA A Ao T 1.5 0 1.0 A9 ¢DNA : NTriplEx
2 fEE L,

MI 1 2 3 4 M2

3000 bp

1 000 bp
500 bp
200 bp

750 bp

5 ds cDNA 58K H = Hheg ek A
VkiE M1: DL2000 #5ic ; ¥ki& M2: 100 bp LA & DNA # B 45
i 1 ~3: EEEAY,; 4 X
Figure 5 Electrophoresis of ds ¢cDNA ligated with vectors
lane M1: DL2000 marker; lane M2: 100 bp plus DNA ladder
marker; and lanes 1 — 3: mixed, ligated products; 4. control
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2.4 XEKMREKN

ZoRGI A Y SR (B SO ) 3 R 5.0 x 10° AN B BEIE B 07 (pfu) -mL, BEFLBEEL 16
AN BE PCR KA A K BEAY K/, 4558 7R ¢DNA i A B BER/INVERFE 500 bp LA L, H. 70.0% 7% 45 )
FBEFE 1000 bp UL E(E6),

ML M21T 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1o M2 Ml

— 4254 bp

— 1 000 bp
— 500 bp

B6 KRIILAT DNABAKEKRDHEKER ()
VKIE M1: N-EcoT14 I #5ic (M F 2 EARIC A K/MKIR 74 bp, 421 bp, 925 bp, 1489 bp, 1882 bp, 2 690 bp, 3 472 bp, 4
254 bp, 6223 bp, 7 743 bp, 19329 bp); ¥ki& M2: 250 bp DNA # i (M F ) AR i K /MR 5 250 bp, 500 bp, 750
bp, 1000 bp, 1500 bp, 2250 bp, 3 000 bp, 4 500 bp); VK& 1~16. W K43 25 3
Figure 6 Electrophoresis of ¢cDNA inserts (partial )
lane M1: A-EcoT14 I marker; lane M2: 250 bp DNA ladder marker; and lanes 1-16: amplified cDNA fragments

SR, PGSR RYIRERE S 5.0 x 10° WER KEIE iR (pfu) »mL™ . AR SCETERS NTriplEx 2 $6 48 ApTrip-
IEx 2 B R ) J& KIBHFT & Escherichia coli BM25.8 BRE, 1% MEASGE W A BEM L g ik BT E 7, H
REFH PCR WY 5 oRARAE, BEHLPEIK 200 5ok 4T PCR 4 A BOR/NA N, e B8R Be R/INVERTE 500
bp A b, HKMA 2 500 bp, “FHK/NFE 1000 bp 24, 200 FikEdhAa 11 A2 3, HAFIK 94.5%
(F17), KT 1000 bp #F B 66.0%7Z 47, Bt s,

ML T 2 3 4 5 6 7 & 91011 12M113 141516 17 18 19 20 21 22 M2

A7 3 ET cDNA #HA K K& kb m (35
VKIE M1: 100 bp LA [ DNA B6EEFRIC; ¥K3E M2: DNA ARIC G; 3KIE 1~22. 4715 SCPE Pl A Be /N Bl AL AG: DU
Figure 7 Electrophoresis of ¢cDNA inserts (partial )
lane M1: 100 bp plus DNA ladder marker; lane M2: DNA marker G; and lanes 1-22: ¢DNA inserts

3 3tib

G i cDNA SCHER T 15 1 oligo (dT) BRBEHL T | 9 15 330 e s 51 W0 45 i cDNA i it i D) i1~ oK g
JF 3% 82 235 M By 2R 0" SMART (switching mechanism at 5’ end of RNA transcript) 7 A J2& it 4 & Jig
T 1 — 0 A FH 4/ mRNA #2285 RNA #5357 ¢DNA SCE R Jr ik 120 H J2 22 2 )W H 5 SMART
FIAR 34K cDNA, I A I 2 53R 4 il 4 =X s 2 (LD- PCR)*%%%?}W"%{( cDNA, HEBR T REEM
cDNA F W7, I aed JE PR 4l P9 AR oA A O B DDA 45 Sfi T UI3%) eDNA, 538032 3k 0 m) i 2 8 4k, K
Kbgm 7R, [, iz LD-PCR Xt ¢cDNA #4714 ik, fii1s fEHEf“EI’J?EI%% ¥ AN TE SR AR 3
TEE, BETHA mRNA ¥ RskE, WM RS ER 2 7 RIE,

oy 2t v B cDNA SO, HT4 J2 $2 JOF 23 85 1 B it A9 mRNA, Pr3liid mRNA 58, il 28
%, FEEM cDNA SCFESMEHE, s, Hit, SRR | CR ML mRNA B cDNA C
EREMAZ O TR, HEXRBICER RS, MYAHLH RNA 28K, Wik, RELEBRREIEH
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WA, AT - 70 C, PAPRIUE RNA RFEME; 5500, eSO R ™A% b7 1k RNA B#m{5 4%, X2
S BN G U HUE LS mRNA AEAR AT . B mRNA #2646 77 A oligo (dT)-£F4E R AT 2T
. oligo(dT)-£FAEZR AR B0 7% | oligo(dT)-REERTE ", AWFFERH oligo(dT)-fEERTE, 43 #5153 EFmRNA
JRER, SRR R A cDNA SCER—PMEREER K,

IR 5 ) R 2 2R G i X SO (LD-PCR) ¢ 5 47 3 2K ¢DNA, it LAl LD-PCR )97 24500t
T cDNA 1A /N A K B PR AR SCPE v DLy A AR B 22170 385 4 (0 I U BT LA By 1 A4 DL 6 P
FO s [REE AT LhB 1k i #5 DUB S DR G A ok, s oh B A 4 B mRNA R IR i, A 3% HE PCR 1
B ARSI A AR IS AR A B9 mRNA AYHE(0.055 pg), AT 26 MEHE, RRKL,

cDNA F Bt 5 80 MAE 2 2w bR 253 /6 10 cDNA F Beth % B 88, 25 N AEA 0 % 6 cDNA F B,
W5 22 AR SCE S 393 AR BEK B AR BFSE R - CHROMA SPIN-400 K5/ F 400 bp 9 H Be £, f#E T
SCHEE R BAT RS F I cDNA, W5 R B e e pL%, K R BER AR, A, FRATE
Ay )E I cDNA R BES 84K NTriplEx 2 $e AR [ HL 9 43 30047 1 48, HLIGE 32 350 5 4 B R AT SC P
B, AR EM, K cDNA K BB, 2B/ B PS5 8% 20T LU R BE s B 1 L3
L, AWFFE# A7 1 cDNA SCEEHR A R BEFR R T 500 bp, FIKER K, KT 1000 bp B H Bt i 66.0%
ety , BURB . ORI AR BRI T 18T, 8 28 46 R St SR WU D) . B0 PCR TS A TR I
() PCR 45 3 ROy sk il AT T HAR, 3 R ik Mg R —20, WUk, 7EFsE b nl LA H B PCR /97 20k
KA A B B RN, N FEREUTORL, 7 (PR

LA NG 105 A A ¢ cDNA SCE R RIS #, R R 23T cDNA SCHE ) 335 17 S AR 25 (EST) M 7 43
BT I B AT R 2 45 P (SNP) 5 fii B 51 5 52 (SSR)FRIC T & B2 T R 41 2 i

B2 30 Hk .
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