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# E: N RT-PCR MR ( Gossypium hirswum L.) G 321 FHEYKEHEF BB —1 553 bp WH B, &F —1 360
bp O FFBORIBIE, SR ARERAFF (119 M EER) 5K #18IF B MAPI-LC3 (Microtubule-associated Protein 1-Light
Chaim3) 3B EAE 9%4% 5 0% MR B, A KB ZBEEISBREREEABEAEEREN -TRA, &N
GhMAPI-LC3 ., 3Bt 8 RT-PCR W3R8, %208 ( CRMAPI-LC3 ) TERM L IR (M B B IEZ5 AR 0~ 5 DPA(FFESE
FBOMEE 10 ~ 25 DPA SR HH FK , HPLI20 DPAF PRI BHR, WA THESM. -3 DPAKEZK 30 DPAKES
35 DPAFEFEAHESE. ETHEXIMAURMEMBYFH MAPL-LC EAMAR, EMEMAEVEBRHNERESE
BEMA.
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Cloning and Expression Analysis of GRMAPI-LC3 Gene from Cotton ( Gossypium
hirsutum L.)
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Abstract: Using RT-PCR, a fragment of cDNA was obtained from the ovules of cotton ( Gossypium hirsutum L.) cv. Shiyuan 321 at 0 DPA
(days post anthesis). The sequence of 553 bp, containing an open reading frame of 360 bp was dedu;:ed to encode a polypeptide of 119
amino acid residues, which shared 94% and 90% homology with the light chain 3 of microtubule-associated protein 1 ( MAP1-LC3) from
rice and Arabidopsis thaliana , respectively. Therefore, it seems that the cloned sequence represents the MAPI-LC3 gene in cotton, and it
was named GhMAPI-LC3.
results indicated that it was expressed in the ovule of 0—5 DPA and in the fiber of 10-25 DPA. In other cotton
tissues, such as radicle, leaf, petal, anther, the transcript of GRMAPI-LC3 was also detected. The expression of
GhMAPI-LC3 reached its peak in the fiber on 20 DPA. But the transcript of GRMAPI-LC3 was not detected in the
fiber on 30 and 35 DPA, nor in the ovule on — 3 DPA and in hypocotyls. Based on the expression profile of
GhMAPI-LC3 and the function of MAP1-LC3, it was suggested that GhMAPI-LC3 play an important role in the

formation of the primary wall of cotton fiber.

The expression profile of the gene was analyzed by real-time quantitative RT-PCR. The
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WAL AEE MAPIA 5 MAPIB 92485, 3+ 2 51 MAPIA
5 MAPIB HIEHY

EA NI, MR BIA XY MAPI-LC3 ZEE T BRIt
i, X FHIE GhMAPI-LC3 R KB % A B THMBHAER
HFELRERBAE SRR+ OER, Rty FFREY Le3
EEN TR R E R,

1 #R5FE

1.1 ZRHE

LA B #48 ( Gossypium hirswtum L. ) A% 321 A ¥, FF 1k
WMREMIRICMHE, RE - 3.0.5.10.15,20.25.30.35 DPA
(Days post anthesis, FF 76 J5 K £ ) 9 50 4% , ) BUE BREUIF 8,
UBEEE T - 0CHRF. MBMTHEMBMBHELRS d R
TS, A R S i i BRI B FFAERT 1 d 97K
AWM AFEYROE , MAEKS T - 80CHREF,

1.2 RNA R

B 18 Jaakola %) 1 7 ¥E #E4T .
1.3 #8% GhMAP I-LC3 ERM =&

cDNA B — 8 A& MR AHEMASI % Q 5'-GAC TCG AGT
CGA CAT CGA(T),,-3";RT-PCR Ky W2 5| %) b A 5 3+ 51 9 ¢
% 5'-TGG AGG AAA(G) TAC(T) GGA(TC) CAA(G) AAA(G)-
3, F#3I%HR Q, 5'-GAC TCG AGT CGA CAT CG-3' (5| ¥t
EEETAENTIBRERRFARAAEGR).

B 5 pg FFAE 4K IERR & RNA, A Q » A543 1T cDNA 5
—EEA R, 3F AR MR AT PCR 3734, R MR R & cDNA 2
uL, 35147 (50 pg/pL) 4 pL,Qp (10 pmol/L) 1 pL, Qq (10 pmol/L)
2 pL,5 x dNTP(2.5 mmol/L) 2 yL, 10 x buffer 2 pL, ddH,0 4.7 pL,
Tog 81 U, BAR 20 pL. RMERFH %C 5 min,38C 3 min,
72%C 10 min;%4C 1 min,58°C 1 min,72°C 2 min,35 MEFF;72°CIE
f# 10 min, PCR F=H128 1% B Ji ¥ 8 JBe v Tk R0 /5 [0 ke I ) 5%
#,ECR A Ultrafree-DA B0 of 38 25 B (Millipore A 7)o BT
f) DNA J Bt 3| pGEM-T 844, RIEFW P (LA TAY T
BEARRFARAR). FFIWESRA DNAMAN R 4341754
Hr3F#E GenBank 34T A W1 Ho Xt (BLASTX) .

1.4 #7E GhMAP 1-LC 3 ERK)L A E R RT-PCR 947

B GhMAPI-LC3 EFH 75| ¥% it € & PCR 514, L5
## 5'-CTGGATCCTTAGCAATGGCGAAAA -3', F ¥ 5| 1 0 5'-
GCGAGCTCT TGATAATAGCGTAGTG -3' (i E¥4 TAY TR
RIBFARAFER) .

BB HLUE RNA, B 2 pg & RNA DX Olig dT,s K51 91347
R %%, N DNA Engine Option 2 SZH} 5 & PCR {X (MJ Research
MAR), URIER & AN HA (AR TS B IEZ) L
BARZE RS (- 3.0.5 DPA) . £F 4k (10.15.20.25.30.35
DPA)#J cDNA FNBtR , W F B 51435 47 PCR Y 1, AR S
¢DNA 2 pL,5#7(10 pmol/L) % 0.3 pL,10 x buffer 2 pL,5 x dNTP
(2.5 mmol/L) 2 pL, Tag B§ 1 U,SYBG 0.5 pL,ddH, 0 12.5 pL, B4k
20 pl, RRMEFHR MCAEY 1 min; M CEEH 30 5,58CIR X
30 s, 72°CHEf# 30 s, FREURNG(H , 4K FHR 2 80°C , IR B L(E

13K,40 MEF; T2CHEMH 5 min; BEH 6SCHE UC, BHAF
0.3CHEBFILME 1 o PCR R4S H 5 407 56 o {8 7% 4k il 2%
DEmEME. 2ZRFANNA—-RIECHNKRENESR
GhMAPI-LC3 BB R 5 B JTORLAE 4 & AR o, & AR HE Bl 4%, 31
B GhMAPI-LC3 BH M R=YERF AR F B IIRE .

2 EREHSW

2.1 PCRY¥ i

Xt AT 321 FFAE 2 KRBk RNA R #% R J5 19 cDNA 1T
PCR 3" 3 , 3 XF P= ¥ #E 4T 1% D B W o6 B P Sk AL W0, 1 3% 7=
YR RBOR B R EH
2.2 BWREBRMEWR. TEREARNE PCR EIE

[l PCR 7=#1 % % 600 bp B F B, W H % £ 8| pGEM-T
B G HATH AL, 3F N B4R £ B SPe/TT 5| Y3 i =Y
4T PCR % 5€ (E 1) , 54 A F B FE 600 bp 274 K L REFF
WHE(EBAETAYITBERRSERAA).

700 bp
600 bp

1 EAREMNPCREE
Fig.1  Identification of the recombinants
1: BEIR B ;2: B 41 53 k& ;3 : Marker (100 bp DNA ladder) .
1: R d frag; ;2: Recombi
3:Marker (100 bp DNA ladder) .

2.3 MEEREFISGH

W 748 3 ¥ 553 bp #) DNA f#3). #IF NCBI ORF Finder
7E553 bp AR B 3 N FF BB AE, K BE 4 514 360 bp
(frame + 1,31 ~ 390) \153 bp(frame — 1,12 ~ 164) F1 105 bp(frame
+3,426 ~530) , H % + 1 IEBIEF KRB REDERK, 55
I9MNEER(E 2), BREBFMKILFH T4 50 ATG 1
TAA, K=EFEBEHFEHIANEERTH 45 #17T
BLASTP KRR , HHP#k -1 M + 3 EBERFHIBHNERERF
FIRKRBRFXE, B ARRD SHMLMEER ;&% + 1
EIEHRE SN EEMRFYH1T BLASTP RRERBRE 524
EYYFROMESE S EARARERFREE 3), X ZFF)
5XBEMEIFHESESEANFBRMESSFIH 9% 90%.

LI + 1 RBERENBHNEERFY#1T RPS-
BLAST Xt , R EH , HE5MELE A EH 1A(MAPIA)F 1B
(MAP1B) K955 3 & 584% (MAPI-LC3) R 5F X 9 104 M EER B
HEL—(100% aligned) , HIE{E K Se-45, i 1 H#E W 2% 7 5
FHRISARAE MAP1-LC3 REH , & 8 GhMAP-LC3 . ZEEK
cDNA 3! E 3238 GenBank M , % %5 AY311346,
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t B % # Bk

ctogtggatagtcaaggatcaaatttagcalATGGCGAAAAGTTCCTTTAAGCTTGAACAT
M A K 55 8 F R L E H

61 CCTTTGGARAGGAGGCAGGCTGAATCTGGTCGCATCAGGGAGAAGTATCCAGACAGAGTT

11 P L E R R Q A E S GG R I REI KYP D R V

121 CCTGTTATCGTGGRAGAAGGCTGARAGGAGTGACATTCCTGACATTGATAAAAAGAAGTAT

31 P v 1 v E K A E R S D I P D I D K KI K Y

181 CTTGTTCCATCTGATTTGACTGTGGGGCAATTCGTTTATGTTGTACGCARAAAGGATTAAG

51 L ¥ P S P L TV G Q F VvV YV V R KT RTIIK

241 CTTAGTGCGGAGAAAGCTATATTTGTCTTTGTGAAGARCACTCTCCCTCCTACTGCTGCT

71 L 8 A E K A I F v F VvV X N TUL P P T A A

301 TTGATGTCTGCAATTTATGAAGAAAACAAGGATGAAGATGGCTTTCTGTATATGACTTAC

91 L M 8 A I Y £E EN XKD E D G F L Y B T Y

361 AGTGGAGAGAACARCATTTGGTTCCCCATAACLtctttagecactacgectattatcaatcta

111 S 6 E N TTVF G 8 P *

421 tgtaaatggctasaagggasaggogtaaatretcaatggrroecactraggetactggtote

481 tgttcttgacgatgaacttggaattttattttcttaatggaagaaattaactttatcaat

541 gganaaaaaaaaa

H2 REFBRNEERFAIRBAGAERET
Fig.2  Nucleotide sequence and deduced amino acids sequence of cloned segment
Rice 63
Yeast 53
Cotton 65
Thale_cress .. . NASSKHH 62
Human WEVVEDESHR! 64
Rat (SDRKRRS ADRCKVRDES . Kj R ‘ xR ANE 60
Consensus ma ss h raa rrkydr vvkarsdvddkkkyvadt vgvyvvrkr ksak avknttaams ayn kd
Rice
4

Yeast Z 4
Cotton 6
Thale.cress 7
Human 73
Rat p X 75
Consensus dgymtysgntg 70

2.4 GhMAPI-LC3 BEENXHZER PCRE4R
BEFELSHE N GMAPI-LC? ZEMHFEYER

M3 GhMAPLLLC3ERESHM MAPL.LC3 RERFEILRT
Fig.3  Alignment of cotton MAP1-LC3 protein with other MAP1-LC3 proteins

B ik, XFHRBERXBR ChMAPI-LC3 AT REE
BegmkIBTEEFEERM,

FHS PR YIREE, SR BR, 7% -3 DPA R FBA KW
3] GhMAPI-LC3 BEK¥E R4 ; A 0 DPA FF IR 7T LATERESK
BMBERZ=Y HEAERENER FELTPARRER
W AHBERERB KL, Z20 DPASETRAABHMEH
RS YR TE 25 DPA S AR 2 BI T R&, 78 30 DPA 474
FEIE R F BIRE W R R A B B SF AR
WD TZERGRF AETERPRAERMB(E 4).

3 itig

BEFFRSMESEATHBLAERZR BHTLN
HFEFHRARG T ERE(Y -5~0DPA)HFEMK (A
0~25 DPA) K4 B B (H934 T 15 DPA) 5K B3 4 -t
B, AXBHENER RT-PCR R B/R, ChMAPI-LC3 £H
T EFFHME (0 DPA)NH R, EF BB BRER
HERBHREKE, BT 25 0PA FR SR TR, et 44

EFIEEEH L KBFETRRAEBE BFHEAUEHR
Ah BRI SR P, B AR B A R A A 4 B P R VR
HHRE.SE5VERESFHERMER., JACIEH , BET%
MEBRFHEAER ARASYRBEHBRERIRHE
BRHY, EFELYR FEARANRREAS RSB E
A UBRMERERFABENRESHRRYRERNT
B0, ERMIKRY RFAER—ERSE B BT
B, E— T 2em KWL THEMNTEEARS, B
RE BB KA R 75000 M, FERAEBMELY, WY
BB EABREL BARETH FAFBIENAETHS
KEBYEFRD  BEEMNBERBEAH RS 5RERWEY
B XRTFTRREASHEBEREKB[EABRNBEZHFAE
ERMABRANTR . ERAIBREARUABRBEEEN
HEEZ R, Sato-Harada E AW S AR PEST
THELEAEQEIHBRL/EZHRERATHERTHE
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Quantification of the GRMAP 1-LC3 transcripts (ng/pg total RNA)

Fig. 4

7 8 9 10 11 12 13 14

4 GWMAPI-LC3 EEWALBATHRYERHR

Quantification of GhRMAP 1-LC3 transcript in cotton tissues

1~ 14 P4 HIH - 3.0.5 DPA JEER . FFEST 10.15.20.25.30.35 d £F 4 \BEAR . T B4 I (0 TE 26,
1-14 indicate the ovules of -3, 0, 5 DPA, the fibers of 10, 15, 20, 25, 30, 35 DPA, radicle, hypocotyls, leaf, petal, anther, respectively.

ALWHEHER RT-PCRERSHREEN K EEL
RBYMEN. BEWE LS EATVEREAEARRERK
AWHDMRSIEREN—FHEA B SHMEEaNERE
SUWPREERETREENEREARTROYIE. Wk
L3 EHSHRENERATRXTREEEEA,BL T Man
SVRPIRGER, WA RS ESE AL —E, EXAY
EfSHEEATNELSW/MENER TSR REYRHE
AR,

BW, % F L3O EAMNHRETELZEPFTHHALH
GhMAPI-LC3 ZEAMABRBRAS L3 BEAESYWAHRAT Y
BHGANLE BEIBRARERAERF IR P AR
BEEE. ANZRANIPARSHYARELS S8,
A ABEHTEFEREANER , FRAIGED FRHR
RN A Y 40 B R BT AT A Th 8B, B It LC3 MR 4T 4
& BRI R PR T E F B PR NIESE,

B O AXIHATEARLASFHAHEAR AL EHER
BEAFAIRELR, REMN AR FORMRUAR
BB AHRELFHXRE R G, ERBE!
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