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cDNA Library Construction from Antler Cartilage of the Red Deer
(Cervus elaphus) and Cloning Insulin-like Growth Factor Il Gene

LIU Xue-dong, ZHANG Zi-dong, ZHENG Dong, MA Jian-zhang

(Animal Genetics and Molecular Biology Laboratory, College of Wildlife Resources, Northeast Forestry University, Harbin 150040)

Abstract: [Objective] To investigate molecular mechanisms of antler cartilage growth and development at the functional
genomic level and further clarify function of the Insulin-like growth factor II (IGF2) gene. [Method] The SMART technique was
used to construct a cDNA library from antler cartilage of the red deer (Cervus elaphus) and conserved primers were further designed
to screen cDNA library and isolate IGF2 gene. [Result] The primary cDNA library contained 1.8 X 10° independent clones, 89.8%
of which were recombinant; titer of the amplified library was 1.4x10'" pfurml™ and average length of exogenous inserts was 1.2 kb.
Bioinformatic analysis based on IGF2 genes of pig, horse, cattle, sheep, human, mouse and rat showed CDS region of the red deer
IGF2 gene (GenBank accession No: EF177491) was 540 bp, which encoded a 179-amino-acids-long peptide. Compared with other
seven species, IGF2 of the red deer had no tryptophan, and contained the most histidine and threonine. Moreover, phylogenetic tree
reconstructed disclosed the highest similarities among IGF2 of deer, cattle and sheep. [Conclusion] The results demonstrated that
the reliability and representativeness of the cDNA library were constructed, which would provide a further platform for studying
regeneration mechanisms of antler cartilage of the red deer.
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B, M: DNA 7 FHAr#E; 1: cDNA REES; JH7E 1 000 bp
ZEATHIRLE T REZI L 1 4% DNA iy

Within Panel B, M: DNA marker; 1: ds cDNA after second-strand synthesis,
and one bands less than 1 000 bp could be seen

1 BEEREELAE RNA BIKE (A) K cDNA S R4
KE (B)
Fig. 1 Electrophoresis of total RNA (A)and cDNA (B) from

antler cartilage
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2 PCR MBI, W] 519 2 SR AR R 1)

M: DNA marker; 1-6: PCR products for clones selected randomly; 7:
Negative control of PCR and primer by-products could be seen

2 BEEHBHLE oDNA XEZHTERD
Fig. 2 Recombinant clones screening within the cDNA

library of antler cartilage
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1: PCR JATERS I, 58 w5142 SEARR11; 2~6: AL IGF2
FLP PCR 774; M: DNA 4 TibrdE. EIHNFEALAL T I S0O% DNA
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1: PCR negative control, the primers polymer could be seen; 2-6: All PCR
products of IGF2 from different cDNA library aliquots, target DNA bands
were about 563bps and PCR templates could be seen at the sample wells;
M : 100 bp DNA marker

3 REEIBLHL oDNA XEFHE 16F2 EE
Fig. 3 Amplification of IGF2 gene from the cDNA library of

antler cartilage
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was for the same nucleotide as that of deer, while

Fig. 4 Alignment of IGF2 DNA sequence among red deer, cattle, sheep, horse, pig, mouse, rat and human
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was for nucleotide deletion. Number of nucleotide was listed at the end of each line
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I j% Deer MGIPVGKSVLAFLTFLAFASCCYAAYRPSETLCGGELVDTLQFVCGDRGFYFSRPSSRINRRSRGIVEECCFRSCDLALL 80
4= Cattle R R 80
E‘F‘Sheep 1 80
I Horse  =======-= L.MLF......... b A 80
AN Human ----M...M.VLo.oooLLL.. b AL VS e 80
/NEL Mouse - - - - - MVLIS. .o Lo . .G.Go ot [ Ao 80
¥ Pig B 1 o I AV . 80
KELRat ---ennn- MVLOIS. oo Lo S A 80
s Deer ETYCATPAKSERDVSASTTVLPDDLTAYPVGKLFRHDTRKQSTQRLRRGLPAFLRARRGRTLAQELEALREAKSHRPLIT 160
B Cattle . mmemememememmae e Vo.o.o.... F.QY. MW e Koo a e a A 160
26 Sheep  ----- Ao Foeonnn. F.QS. W. .. Koo A 160
L Horse s eemeeeenenn TPP...... SPR...V...QYNAW. .. ... ...... L..T....M.VK....F...QR..... A 160
A HUMAN - eemmmmm e s TPP.. ... NFPR. .. .. F.QY. . W .. Lo..... HV. . K....F....R..... A 160
NGB MoUSE = - mmmeeeaaaa T.QA.. ... FPR. .. .. F.QY..WR..AG........ Lo...... M. K..KEF....R..... \Y 160
PG e TPP.. ... NFPR. . ... Fo Yo WO oA I, K....V....R....TA 160
KELRat ceeemmaae e T.QA.. ... FPR. ... F.KF..WR..AG........ Lo...... M. Koo Foo..R.o.... \Y 160
% Deer LPIQDPATHGGASSEASSD-- 181
’I* Cattle e Koooo—- 181
f: Sheep e -- 181
o, Horse _.TE..TP._A_FV.V_._.LQ 181
AN Human --T----A....PP_MA_NRK 181
/NEL Mouse - -PK-..-A. ... .. M. .NHQ 181
¥ Pig R.TR...AL.. .. P...GHRK 181
Kl Rat  --PK..-AlL.oo.. M. .NHQ 181

L7 REE DA, -7 RREREREUR: RHTREEC AR AR L

Iz

. was for the same amino acid as that of deer, while “-”” was for amino acid deletion. Number of amino acids was listed at the end of each line

BS5 FIDRE. 4. F. 5. % DR, KRRA I6F2 RRSEERFH L

Fig. 5 Alignment of IGF2 amino acids sequence among red deer, cattle, sheep, horse, pig, mouse, rat and human

R1OFRIESE. 4. ¥ D . PR, KRRA 1GF2 £ [E DNA BB R AR iEAE (L4514

Table | DNA composition and peptide biochemical characteristics of IGF2 from Red deer, cattle, sheep, horse, pig, mouse, rat and
human
DNA 41/ DNA composition ikEEHRFPE Biochemical characteristics of peptide

TU) C A G (G+C) CDSKX4K HUfif Charge %5 Hi s WM FERE AN S Number 43K Full

(%) (%) (%) (%) (%) CDS length (bp) atpH 7.0 Isoletric point  of polar amino acids(aa) length (aa)
% Deer 18.7 352 16.1 30 65.2 540 6.2 8.7 49 179
f: Cattle 18.9 34.4 169 298 642 540 7.0 8.8 49 179
% Sheep 19.1 34.4 16.7 298 642 540 5.0 8.5 49 179
Ly Horse 20 353 152 295 6438 546 6.0 8.7 45 181
A Human 18.8 352 162 298 65.0 543 10.2 9.3 42 180
/M. Mouse 21 32.6 177 287 613 543 9.2 9.2 42 180
¥ Pig 16.5 37.2 147 317 689 546 15.2 10.0 40 181
K Rat 20.8 333 17.1 287 62.0 543 10.2 9.4 41 180

R 15 e vk R a7 SRR P B R AR 2 4k, 75 RNA
IR E TR E, SMART cDNA SCJZER AR
50ng & RNA il U — AN PEA R KT 10° pfuml”!
A sd § 3SR, JZ06) T HO TR 3 RO RIE U0 Gk Ui
A NN . BARH AT SMART HiRFEC &
FERPEAA A FIARUEAL, (ERLE P AR LIk T
PRSI P LA SO LA st . 145 RNA
P25 cDNA &, FEAlE cDNA A U R & — K

R 2 . AR B SMART 3C R A & o i & 1
Advantage 2 DNA 25 8 I AN REAR I 1 56 e KB 29 2%
GlEHER Y. (LD-PCR) ##4; 534ME LD-PCR fi#F
DX A S50 T AN 5] 9 b Al 7 B3R AT 0 2 A
o FIHM— A BEIRATLE T %8 Sfi 1 8§V 5 1) cDNA
5 ATriplEx2 # A R HEOmEE. hTHE cDNA
SCERAER 2, R AT AR 58000k
BRI SCPERRUEAR, IS S Tt G o
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F2 HIDEE. 4. E. O, 5. hR. KEEA IGF2 E[E DNA Tt E R

Table 2 Pairwise differences of IGF2 DNA sequences among Red deer, cattle, sheep, horse, pig, mouse, rat and human

T Deer ’J+ Cattle = Sheep £ Horse A Human /Nl Mouse ¥ Pig KI Rat

Y] Deer 5 6 27 23 35 27 34
2F Cattle 19 3 28 24 38 26 37
£ Sheep 21 7 29 25 39 27 36
L Horse 54 49 51 12 26 20 25
A Human 53 50 51 44 22 20 21
/N Mouse 60 54 54 57 46 38 5
¥ Pig 45 38 40 42 36 44 37
KEL Rat 59 53 54 57 48 7 44

i b A FERE N B BUR U ZE SN B 22T R A Jonk BB A 2 S B

The up-right matrix was pairwise transversion difference; and the low-left was pairwise transition difference

A B
£|: 4 Cattle 4= Cattle :li
100 2 Sheep — 3 Sheep 99
G Deer LR Deer |
¥ Pig \_ & Horse
%1_‘: 75 Horse x ¥ Pig —’JE'
51 A Human A Human 71
MR Mo /M. Mouse
100 KB Rat N Rat 100

T NI BB H] MEGA 4 TERETOHUM . ZBRAeTio k. &85 il
(F 25024 1000 AR (K A 5] 5 B AF K EBCL)

Unrooted trees reconstructed with Neighbor-Joining (NJ) method. Complete
deletion. Percentage under each branch was bootstrap confidence level after
1000 replicates

6 ET 8 1GF2 EE DNA (A) FIREER (B) K3l
EEMARSER

Fig. 6 Phylogenetic trees reconstructed based on DNA (A)

and amino acids (B) sequences of IGF2 genes of eight

species

TEAR B At 7 i b 4 & 1GF2 2
T SR 240 B 5 AN R B Rk E A F AR K
K7, 10 H IGF2 ] H i 4 = A 9 BL B 23 s 7 X
T A g PFE R A A KR
AN AT LA 7< B0 2 ORI 350 oy S AR,
FEYOE FEH BRI A) . SR S E, [ gy
DARE A B K B AR A B e R =R AR KA
THREEMREHASAEKEFEEELZMNTSIEM, H
A3 21 A M, (B B R AT,
1M H. GenBank H V&4 JEE 2K IGF2 JE K 3 41 A T-A id 3¢ .
S e H R PR P R AR R B LRI SO S 21,

[ oyt 2 U 8 AR LRI U O B R A ek . AR
TIF 5% I A 2 1) B T 1 2 2 cDNA SC P e i e
FETS 3] IGF2 L, B0k 7 A5 kg 1K) cDNA 3¢
PERIARZRNE, RN 5 SRR A ST R B AL
HUFI IGF2 Thfgsame 754 MRS W E L
2%, RIS RIS, AT AR
JEHM R pR, e B T ERGYT, 1 HA
W TF R AL LA

4 #Eig

TR SMART AN g AR At B JEE 5 4 4y
LK cDNA SCPEIf va B A1 B 3R45 IGF2 JEDH 7
A, R A5 2% J7 1006 B IGF2 J: 5 Rl GenBank
Hym e b e Rl 1IGF2 JENHHT T LT, k43
AR ) SRR 2 s PR R
HHLEF IGF2 Thigsim, LLAYR FREH A= s kee
SE TR LA
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