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WEANENIEAEFAAKRFLEF 0AEARABR AW I AMEARCADERE, XL Z HHE CAT B 6y FE AR5
fEA R G RF KRB BATTN A A7 . U 3 14& NCBI #45 E & T # CAT & 38 )7 7] 18 K 8 5 )7 7 , 8 £ K H Blast
FEEIOHREAZFHUAKRFHERMER CATEE N ® 4, B AENERFF LTI 10 M B & CAT K ik 3 H i 4
EARERFAFEFI —BHFE RFEMRE, Bt MEGAXKERARABNKEHRT 10 HRE RN CATERN RELH.
[ RYE LN FH 5 234 CAT £ H, K&k H G B (Zootermopsis nevadensis) . F T ¥ ¥ (Locusta migratoria) . A B (Pe-
diculus humanus) . E 78 8] & (Frankliniella occidentalis) , 25 # ¥ ( Halyomorpha halys) \ 7 # & % (Tribolium castane-
um) B g R 4% (Drosophila melanogaster) . ¥ t, ¥ % ¥ (Anopheles gambiae) . X & (Bombyx mori) F1 & K F| & # (Apis
mellifera) EH A L 45 # 3.1.1.1.4,3,2,1.6 Ft 1 N CAT £H . EH A KW EFTHFH . % 406~553 MEHB®,
BEBRSTEN 46.0~63.7 kDa, FH K K 5.21~9.19, £ EZR[E M CAT EEEXH 122 M4 B F.99 M4 T, H4E
FTERNETFLABERENHEAZRBEATH AN CATERLEMMEMN, H7INMNCATEERBAEER. 65 Kkad
1T~22N A EBmAIE, IACATER L ALRTH o N A 1 Md 17 MA LB AR CAT 3 3 75 M K3, 1
Camm ONAERARE CAT A FRARKEFTAR;EF X EWN BmCar2 EHRF R BEAIANABEMABERE H K
B, I0MRECATI EHEAA1: 1 W EZARBEXR . ZELASERET BB IR LA .5 CATI X FE H B HF,
(£ VA EERRET I0MREMR 2 CATHENEMGEL W H#—F T REREENGEFRELE T Hah,

KEW: R A NEAH AXFHLE BRI R4KH

HE 5 ES:QI66 XA RS A MEHES:1672-6693(2019)03-0036-08

A W A 0 B TR A 45 1R N 3 7 A SR B9 96 T 480 (Reactive oxygen species, ROS) . UN#E & B F [ 3 .
PSR GRS R A S, ROS 75 R HUiY Y8 Ky 2 g8 h B o B2 iR T B 0 3 251 i AR 65
AR5 5 R A B R T SR TR A B R L E i i ROS SRR 23 1 IR 41 it 45 # 0 2 e, ™ = 43 40
HLIA Y DNA R 5 AE R 2> T )5

A AL S (CAT) B AL BALREE (SOD) (i ALY (POD) %5 3 R ALl ) 2 404 T AR N L th B AT
ZH B DR3P 8 2R 8 R LAY B A 0 R P4 2o R ROS, PR 37 A2 WK 52 BRBE 38 19 fE 50 . 2 ROS K A = i
SOD W4 K &S A8 B AL ROS & A B Ak 52 AE K R A &0 ORI s — 3B B 4. o Sl fk
AMAW R EES CAT M POD JeW A LT, fi b7 B R B CAT M POD Lhad S Ak 200 IR 9K & 0) i
Sy X AL TG A AR R AR dre A B B ROS X A= W 1A 2 i S AR #5140 . R 2 X0k 2H, O, >2H, O+ 0,

Thenard T 1881 4E kB CAT.ZJ5 Loew T 1901 4EX %l 7 LA IER Ar 44087 . E4 NIk A REERE(Asper-
gillus oryzae)™ JUEIF (Arabidopsis thaliana)™" /N (Mus musculus)™ B N (Homo sapiens) " Y
CAT RN EH AL, FER B HE, Orr % AN T 1990 EH e e T B IE R (Drosophila melano-
gaster )W) CAT 5, B CAT BEHBHR % 1T 5 Al . 5 XA R B CAT FER A B 52 T A 2 i e 9% . 11
WAER & (Bombyx mori YO 2 (Delia antiqua yHed VBRI WE (A pis mellifera Y X b WP 2 1 (Ano pheles
gambiae)"" FOEM (Harmonia axyridis )" SR RE) CAT N EEMA K KB LR A Ka it

xRS EHA:2018-11-12 &= B#A:2019-03-18 [ 4% H KR B 1] : 2019-05-09  19:30
BEBE WL R L A 0 R E AR 4 (No. 316723633 No. 31372265) ; [# i Ji - AEHLH DRP 5i H (No. 18268) ; [/ Z BH 4%
FE Al TAF & 5 5 49 H (No. 2015FY210300)
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Fe. T CAT e R AP A AT ke 2 8 2545 1, J2 820 0 B A O 7 AR Bl A — R R 2 R AR F 58
FEARMRE L A B2 27 B o D) R e B sl v — 3R E 1 10 AR P B s AR g R0 4 B T NCBI 8l Al
AWAE B E BT X E AT CAT e R GG AE A 3 KV EdbAT 1 8 IR kAT din 44 . AR5 XX 88 CAT Jk
DR 24 B ) 2 TR ) A9 A ARLOE T B < P L DR A 45 4 L AR 48 4 1 45 5 T BEAT T WFSE R 0 B 5 LAAE 8 Bk — 20T 40 R
Hu CAT IIREM T T 4R L5 B LR

1 57 E

1.1 #iERIR
10 Fp B HUAY JE R 418095 295 ) NCBI B9 GeneBank £0#5FE, 1% 2 REHZ FEZHEE K413 1D 515
BNk 1 .,

F1 10FHERMERAHERE

Tab. 1 Genomic data sources for ten insect species

Yk 4 YR T H & 45 A ID 5
AR L (Zootermo psis nevadensis) #E 1% H (Blattaria) Zn GCF_000696155. 1
R K (Locusta migratoria) B # H (Orthoptera) Lm GCA_000516895. 1
NB\(Pediculus humanus) #l H (Anoplura) Ph GCF_000006295. 1
Y5 D (Frankliniella occidentalis) #24# H (Thysanoptera) Fo GCA_000697945. 3
5% (Halyomor pha halys) 9 H (Hemiptera) Hh GCF_000696795. 2
IR ¥ (Tribolium castaneum) #4538 H (Coleoptera) Te GCF_000002335. 3
MG SRR (D, melanogaster) W H (Diptera) Dm GCF_000001215. 4
X L 3% B (A, gambiae) W H (Diptera) Ag GCF_000005575. 2
F A (B. mori) W3 H (Lepidoptera) Bm GCF_000151625. 1
BRHMEE (A, mellifera) JE## B (Hymenoptera) Am GCF_003254395. 2

L2 BEEEESG A

JSEE 10 FhE MUy CAT J5P . A NCBI 9 GeneBank 4 P2 i F 0 2 20l % 5 15k CAT &3 )TF 51E
Aty BLAST (93 [0) )75 Query, BTN .1 3@ tBlastn LLE AT IIE R Query 18 22 A ik P 4 £ 48 2, 39
HE R 1X10° ARG FTRERY CAT FEP ¥, 2) BeARRUE R T 30 26 ()5 51 3% ] 22 45 30 X (500 bp =LA F) %
H B A RE R 4H 7 90 S A Fgenesh+ Chttp://www. softberry. com/berry. phtml) 7 £k 8¢ 44 i gk 47 358 DR i),
3) RBUEIZF RGN CAT BYFER 751, 5 A B 45 35 55 51 iy 0155 0 20 56 12 7 51 7F. GenBank H1 PR 47 7F
NS A HAT CAT 45K (PIm {EBE S PFOO19D I AE N CAT 2N,
L3 BEREXRFES T

JHTEL 3K Protparam(http://web. expasy. org/protparam/) , TMHMM Chttp://www. cbs. dtu. dk/serv-
ices/ TMHMM-2. 0/) 1 SignalP(http://www. cbs. dtu. dk/services/SignalP/) %t 10 B Ht CAT & £/ ¥ 5
(53 St A2 A L G A E A 5 T DX R 5 IR AT B0 . A ] Bioedit BAF XX 28 CAT 2 3 1R T 41
AT 2 5 X AU ME (Tdentity) Bo it 8 22 8 Ho G 9 25 523 1 76 28 B/ CSIC Chttp://molevol. ecmima. csic. es/
castresana/ index. htmD) #E A7 A0 A M, 70 25 5 5 A GeneDoc 2. 7. 0 B 00 e A <5 IX 88k, 3 2o 7% 28 41 A
GSDS(http:// gsds. cbi. pku. edu. en/) WM 10 F R HE) CAT FER G5 A FHIN B F AN E FB RN N &
T A, 3t CorelDraw 8. 0 2244 s = E .,
L4 BEFRRZLEEXR

Z 7 B AF Gblocks Server Chttp://molevol. cmima. csic. es/castresana/index. html) 318 10 F B 1t
CAT ZEERFFI MR AL 450 5 A MEGA-X B 3% 2 CAT AR T I R G R B R 3L TR (5 &
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i W] ( Akaike information criterion, AIC)MIZH 10 FE A CAT & P AR Y LG+ G, fifi
A MEGA-XM" 1 PHYMLPV YR Wl Chttp: //www. atge-montpellier. fr/) 3 T X 80 B i i) CAT & &8 ¥ 5
i FH e R AR 1 (Maximum likelihood, MIDMH# R G A H LR # 47 1 000 I EE 15, 10 5% 4 77 X bootstrap
H WX LR B REEET LR,

2 R

2.1 CATEREEBREAEBEARMVELIFE

FT 10 MR R R 2R A K Eag R 55%0E k15 23 A CAT £ . WK B AR g
NE G TE 8 A RIS W TR R | X LY e I R A R K R 10 SRR I 3,1.1.1,4,3.2,
1,6 Al 1A~ CAT S SRR 5 H 5K A CAT SR PR3 TR MY 4. RIEE A Catalase 4544
BAE B S AR L L& o 5K LR YR CAT SEH A4, N3 2 FiR .

F2 0WMRRUEER CATERARFHFEBEQRIFE

Tab. 2 Characteristics of CAT genes and their encoded proteins in 10 representative insects

E P M I SRR Scaffold {3 & 437 HIBEEIRHA = %%Hjﬁﬁgm
KE/bp  KEE/bp  HH/A 5 F Ji i /kDa FP 5 A

ZnCatl 16 307 1527 508 NW_019059701. 1: 391 315~407 621 57.9 8.53

ZnCar2 8191 1548 515 NW_019060838. 1: 70 545~78 735 58.7 6. 50 1~17
ZnCat3 6073 1578 525 NW_019060838. 1: 62 488~68 560 59. 8 5.78 1~20
LmCat 1524 1167 507 AVCP_010000197.1; 482~2 007 57.5 7.28

PhCat 1615 1476 191 NW_002987345. 1:88 685~90 299 55. 9 6. 84

FoCat 11234 1563 506 NW_020292229. 1. 666 678~ 677 911 57.0 8. 41

HhCatl 26 815 1557 504 NW_020110941. 1:2 978~29 792 56. 0 5.21

HhCarz 53 111 1625 526 NW_020111069. 1: 75 638~128 748 60. 4 7.27 1~22
HhCat3 23 796 1629 542 NW_020110941. 1: 32 957~56 752 61.4 9.19 1~20
HhCatd 10 033 1512 503 NW_020110221. 1: 703 064~713 096 56. 8 8. 68

TcCatl 9 608 1 506 501 NC_007418. 3:11 506 553~11 516 160 56. 2 8.21

TcCai2 3874 1551 516 NW_015450233. 1:549 758~553 631 58.7 6. 23

TeCat3 3 865 1539 512 NW_015450233. 1: 555 433~559 297 57.9 6.73

DmCatl 5113 1563 506 NT_037436.4:18 822 786~18 827 898 57.1 8. 39

DmCat2 1584 1596 506 NT_033779.5:8 705 695~8 707 278 58.0 6. 94

AgCat 8 860 1557 504 NT_078265.2:5 772 129~5 780 988 56. 9 8. 40

BmCatl 2 320 1 566 507 NW_004582015. 1:5 278 759~5 281 078 56. 9 8. 11

BmCa2 1949 1708 553 NW_004582029. 1:4 754 147~4 756 095 63.7 8. 97

BmCat3 1787 1592 515 NW_004581718. 1:151 468~153 254 58.0 7.21 1~17
BmCard 2837 1521 492 NW_004582179. 1:10 240~13 076 55.5 8.19

BmCat5 1872 1595 516 NW_004582179. 1:23 047~24 918 57.1 8.48 1~17
BmCat6 3726 1255 406 NW_004582505. 1:4 516~8 241 46. 0 7.19 1~17
AmCat 10 555 1542 513 NC_037643.1:8 659 926~8 670 480 58.0 8. 39

RN P AT P RAAR YA R 1. TR

YENTS CAT AW EEEH MMM KT FEFRKEN 1 524~53 111 bp, XK E R 1 167~
1 708 bp, W& ILBRE A 406~553 4~ Ja iS5 [ BAH X 43 F R & 4 46. 0~63. 7 kDa, &5 H, fi°8 5.21~9. 19,
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MM EPAELRIAK |, & A Catalase, Catalase-rel Z5M 184 1 4>, AN S B RS ; ZnCat2 , ZnCat3 , HhCat2 ,
HhCat3 ,BmCat3 BmCats  BmCat6 55 7 A>3 P Bt g 15 1) & 3L 18 )7 51 LA (5 5 K 15 S IR 17 ~22 DR
BB (FR 2),10 MR BYF CAT FEH B[R )T 5] — B AE 3026 ~94 % Z [ (& 1),

ZnCat2 72%

ZnCat3 72% 71%

LmCat 76% 69% 68%

PhCat 73% 68% 66% 72%

FoCat 72% 64% 61% 71% 70%

HhCatl 54% 53% 52% 54% 55% 56%

HhCa2 60% 61% 59% 61% 59% 58% 52%

HhCat3 54% 52% 53% 55% 56% 54% 53% 51%

HhCat4 72% 67% 65% 72% 68% 67% 54% 58% 53%

TcCatl 70% 69% 67% 70% 68% 66% 55% 59% 52% 68%

TeCat2 60% 61% 61% 61% 58% 58% 51% 55% 52% 62% 63%

TeCat3 62% 63% 62% 63% 61% 60% 529% 56% 53% 63% 65% 88%

DmCatl 68% 64% 63% 69% 67% 66% 53% 59% 53% 66% 69% 59% 61%

DmCat2 61% 58% 57% 60% 57% 58% 49% 53% 49% 60% 60% 54% 54% 70%

AgCat 69% 64% 65% 69% 68% 69% 55% 57% 53% 70% 69% 61% 62% 72% 64%

BmCatl 69% 66% 63% 68% 69% 67% 53% 56% S51% 66% 70% 59% 62% 71% 61% 70%

BmCai2 39% 38% 39% 40% 40% 40% 37% 37% 38% 39% 38% 39% 39% 40% 39% 39% 39%

BmCal3 45% 44% 46% 46% 45% 46% 41% 40% 41% 45% 45% 44% 44% 46% 46% 46% 46% 42%

BmCatd 45% 44% 45% 46% 46% 46% 42% 40% 41% 46% 45% 44% 44% 46% 46% 46% 46% 42% 91%

BmCat5 45% 44% 45% 46% 45% 46% 42% 39% 41% 45% 45% 44% 45% 46% 46% 46% 46% 42% 93% 94%

BmCat6 36% 33% 34% 35% 35% 36% 33% 30% 31% 35% 35% 34% 34% 36% 34% 35% 35% 32% 74% 71% 73%

AmCat 70% 67% 63% 71% 66% 68% 53% 58% 52% 68% 67% 60% 62% 68% 57% 64% 68% 39% 46% 45% 45% 36%

ZnCatl ZnCat2 ZnCat3 LmCat PhCat FoCat HhCatl HhCat2 HhCat3 HhCat4 TcCatlTeCar2 TeCat3 DmCatl DmCai2 AgCat BmCatl BmCat2 BmCat3 BmCat4 BmCat5 BmCat6

1 10#MERYMHA CATERRERFFIHN— X

Fig. 1 The consistency of CAT gene with homologous sequence in ten insect species
2.2 CAT BEF %

BFoRE 2 BR8,23 4 CAT JEILAA 122 MR F KR 14~1 536 bp. Htf LmCat, PhCat, TcCatl
TcCat2 s TcCat3 sDmCatl  DmCat2 s AgCat, BmCatl , BmCat2 , BmCat3 , BmCat4 , BmCat5 1 BmCat16 E.
2~3MHANE T ZnCatl » ZnCat2 » ZnCat 3 » FoCat s HhCatl , HhCat2 . HhCat3  HhCatd 1 AmCat BHA §~11 4
Hh T, A, 23 A CAT JEH LA 99 NN F L KB R 52~21 018 bp, HhCar2 JEF M NS FEKERK. N
51 659 bp. ZIEHFFIKEM A, 10 R A CAT fSEHEd o B 1 BFD 2 BUARAL A9 N & F 4 354 65,16
ASFI8 AN 29 5 N & T B 660,16 %0 F1 18% .

10 AR R A Z B0 CAT BRAM R F 5 W& F o 22 SRR EENF AN CAT K 4514 41
. Hrh,ZnCatl s ZnCat2 Ml ZnCar3 )3 458 BEA — 3, ¥1& 10 MR FF 9 NN EF. HhCatl s Hh-
Cat2 sHhCat3 f1 HhCat 4 3PN F DB T 9~11 Z 101588 HhCar2 3EH N & FHc KA 21 018 bp LAk, HAth
3 CAT HEWHNE TRIEN T 75~11 040 bp Z[a], TcCatl , TeCat2 Fl TeCar3 F RN 25 ¥yt LA —F, ¥ 3 A4
ST 2 DNE T NE AN 0 ALF 1 AL NS FREETE 52~4 184 bp Z[E. DmCatl 1 DmCar2 H:PH
W& T HALER R 0 7. BmCatl BmCat2 sBmCat3 Fl BmCatd LRI E T NS T N8N 2,1; BmCats
M BmCat6 NN E T N T BN 3,28 BmCab SN P& 1AM 1 NS T, HARE
CAT RN EFHAL R 0 i,

2.3 CAT RiEHIRF &%

FIH Bioedit Xf 10 FfCER MR A CAT KR A FERR 17 2 8 L XF x5 45 R 09 73 0 L D Redn i an &l 3 e
Ne BER BN, CAT ZIMITHN N ¥ &4 17 DS IERR AL CAT I iy 16 o4 XS 1 AP~ 1) 21 208 0 1
PLA (HISTD ;C i % A 9 DB A A CAT ML RBCAK XS, A, BmCat2 By C ui A S 1 A4 M
AN RS A XL, 10 MR HL CAT 1 Catalase Z5 I LA 378 ~397 A& IR . Catalase-rel Z5 I HA 55~65
NG IERR , Horp BmCat6 (9 CAT S5 B FEMECH A 274, FH) x45S00 R, 10 AR B CAT & 1R 41
Catalase fl Catalase-rel %5334 &y & R <7l — 2,

2.4 CATEEMRGZERZEX R

FIH MEGA-X 3 DA R AE L PHYML, B2 F 10 FAC R M R Bt CAT IR T 4 i (1) 2 5L 2 7 91) 43 Sl A
HTREREEW., MARAEN RS LT CREA TSR A A RME (bootstrap) i RE L EF X R 4
NANEEE O, R ERERETEE L d 10 FRE A CATI EHEEA 1: 1 WERRFFEXFR ., bootstrap H
1E 80 LA b KBt W Rk ey 800 CAT CRME IV 5 10 FhE A CATI SCHBE TTFIHE TIT 2 G IR AF ¢
%, bootstrap HEB1E } 85%~100%,
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GARGTOLFQDYNLOADELAHFSRER IPERVVHAKGAQAFGYFEVTHD I TS Y
cCat ASNQLE@YAR GEEGPOLLQDYNLEDELLHFSRER IPERVVHAKGAQAFGYFEVTHD I TOYQ
DmCatl SNQLOARYKYS) GHRAGPHLLODYNFEDEMEHFDRER IPERVVHAKGAQAFGYFEVTHD ITEY®
DmCai2 ’NQLIEYK LLQD YHFDSER IPERVAYAKGAQAFGYFECTHD ISEF@
Cat FDRER IPERVVHAKGAGQAFGYFEVTHD I TS YS
BmCat GANGPRLLQDYNF FDRER IPERVVHAKGAQAFGYFEVTHD I TRYH
BmCat -HNENTE 1 ISNSNMFEDLQN INDGERVPER I VHAKGTHAYGYF VVTND VS @AYH
BmCat NEN- - B 1 FN[E| 1 VRER IPERLVHAKAGAAFGYFEVTHDITNIE
BmCaid NEN- -HLILN| 1 VRER IPERLVHAKAAGQAFGYFEVTHDIKNI1E
BmCat5 NEN- - B 1 1NE| I VRER IPERLVHAKAAQAFGYFEVTHDITNI1E
mCalb NEN- -BHLIEN L VRER IPERLVHAKAGQAFGYFEVTHD ITH1E
AmCut GENGPHLLQD] FNRERIPERVVHAKGAGQAFGYFEVTHD I TRYH
120 140 160 180
Zn(at] GESIGSADTVRD JRGFAUKFYTEDGHAWDLVGNNTPHFFIRDPHLFPVF IHHEQKRNPRATHL “D@ MFWDF HQN
n .at. § IGESGSSDTVRD :RGFAIKFYTDHGEWDLVGNNTP FURDAMLFNLF IHJQKRNP MFWDF HQY
l KKTPHAVRFSEHVAGEEGSADTTRD JRGFS IKFYTEDGHWDLVGNNTP MFWDF HQE@
KRTPHBAVRFS{IV, GE&GSADTVRD RGFAUKFYTEEGOWDLVGNNT P MFWDF HQWN
KKTPIHAVRFS{ SGSADTVRD RGFAUKFYTDEGNWDLVGNNTPFF] MFWDF HQY
KKTPOAIRF GEHGSADTVRD RGFAUKFYTEEGNWDLVGNNTP[ MVWDF HQR
(btj KTTP@FIRF IGESGSADTVRD . RGFA/KFYTEEGNWDLVGLNLP MYWDF L
ﬁh ‘at? KKTPHOLVRF KFYTDEGHWDLVGNNTP MYWDF Mo
hCal3 SKTQUEVVRF 3 KFYTPDGEOWDLVCNNS P AMWDF Foll
HhCat4 KRTPEGVRF 5FAUKFYAEDGIWDVVGNNTP MFWDF
;.Q” KRTPOAIRFS GESGSADTVRDRGFAUKFYTEDGHAWDLVGNNTP MF WD F
cCal? KKTPOAVRF IGEMGYPDTVRDIRGFA/KFYTEDGHWDLVGNNTP MF WD F
TcCat3 KKTPOAVRF IGEMGYPDTVRDI/RGFA/KFYTEDGOWDLVGNNTP [{
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IGESGSADTVRD RGFA/KFYTDDGEWDMVGNNT P
IGESGSADTVRDJRGFA/KFYTDDGWDLVGNNTP HQME
ENEGGTDLKPE 'KGMA/KFYTEEGNLDLLCLQNPUYFYRDAGFFSSLAHELKRNP HA
VERGGTDTSRD/ RGFAIKFYTEDGNFDIVGFNTP YKDPHLFSAF VREQKRNP HIE
VORGGTDTSRDRGFAIKFYTEDGNFDIVGFNTP Y YAUKDPHLFSSF VREQKRNP ME
VERGGSDTSRD 'RGFAIIKFYTEDGNFDIVGFSTP YME
VERGGTDTSRD 'RGFAIKFYTEDGNFDIVGFNTP HME
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Fig. 3 Multiple sequence alignment and characteristics of amino acid sequences of CAT in ten representative insects
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Animal Sciences

Genome-Wide Identification and Prediction of Characteristics on

Catalase Genes in Ten Insect Species

ZHANG Lijuan, YIN Huachun, LI Bo, CHEN Bin
(Chongqing Key Laboratory of Vector Insects, Institute of Entomology and Molecular Biology,
College of Life Sciences, Chongging Normal University, Chongqing 401331, China)

Abstract: [ Purposes ] The catalase genes of 10 representative insects were identified at the genome-wide level, and the basic character-
istics and phylogenetic relationships of CAT genes identified were predicted and analyzed respectively. [ Methods ] The CAT amino
acid sequences were downloaded from NCBI database as query sequences, and the CAT genes were searched and identified at the ge-
nome-wide level of 10 insects by local blast method. The bioinformatics methods were used to predict the characteristics, the consis-
tency of amino acid homologous sequence and conserved domains of CAT family genes of 10 insect species. The phylogeny of CAT
genes in 10 insect species was inferred by maximum likelihood method with MEGA-X software. [Findings |A total of 23 CAT genes
were identified, the genomes of Zootermopsis nevadensis, Locusta migratoria s Pediculus humanus, Frankliniella occidentalis ,
Halyomorpha halys, Tribolium castaneum , Drosophila melanogaster , Anopheles gambiae, Bombyx mori and Apis mellifera
have 3, 1, 1, 1, 4, 3, 2, 1, 6, and 1 CAT genes, respectively, all of which have full-length transcriptional sequence encoding
406~553 amino acids, with the molecular weight of 46. 0~63. 7 kDa and isoelectric point of 5. 21~9. 19. The identified CAT gene
contain 122 exons and 99 introns, and the distribution patterns of exons and introns were significantly different among species, while
the CAT gene structure within species was similar. Seven CAT genes have signal peptides containing 17~22 amino acid residues.
The N-terminal of the amino acid sequence encoded by CAT genes has an CAT active domain composed of 17 amino acids, while the
C-terminal is composed of a CAT heme-ligand domain composed of 9 amino acids and the BmCa#2 gene of B. mori contains a bacte-
rial extracellular solute binding domain. CATI gene of 10 insects have 1 : 1 orthologous relationship, and the B. mori shows specif-
ic expansion to form a branch independently, which is a sister group with the CATI branch. [Conclusions]The results provide the
basic information of CAT genes in 10 representative insect, and lay a foundation for further study on the function of this gene.

Keywords: insect; catalase; genome-wide identification; characteristics; phylogeny
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Fig. 2 Structure of CAT gene and intron phase in ten insect species
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