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Abstract

Background: 8LI EQNRS EGW EY\RTI\QI EW %884 JEQM Y TV WRXAVE GEWVSI T\EX MWK EXXERW S\WKEQ RS EGWWEGBWA AP
QIQRER W1 | QFI VASIX.MIEQN EV [ M P HWIFYX H MR HMDI Y RXS\KERMQ WERH TEVAVTEX. NR TNEA WWWWAL BEWK\S] X ERH

H ZI BTQ 1 RXERHXLI W' WW WSRW MR TEERXV, S | 2 VEVWWW Q EXGCSQ TV LI Rl ERERWIWSJ 984 KI REWSIXLI TITTIV * ETWBYQ
ERRYYQ KIRSQI LEWRSXFI | RV TS H

Results: -RCMMYH [ | TI\ISWQ I HVWW Q EAGFISRIS\Q EXBNERER WS Wil RM 9884 JEQNM KIR WXLl ' ERRYYQ »YRE ~KI RSQI
YSHX\QM KR RYQFI VHWIRYASR WYGY\ HYTREEXSRWERH |\ TV VWIBR TEXK \RWIR HNIJI \f RXOIMVYT WERH VXY VWV 965S)EPS]

" E9906 KIRW |\ M RYI HNRXLI >YRE ~TI TTI VKI RSQ| ERHGSYRH FI HM H VS | MLXWFK\SYTW 7 MRVIGERXHMI \f RG W KI R
VWOYGY\' ERH T\BX R GSRW\ZI HHSQ ENRAW |\ SFW\ZI HEQ SRK XLI WFK\BYTW-REHHMBR)S ' E+98 ' E980 ERH' E 998 X
VQENRRK ' E98984 KIRW 1V YR ZIRP HWMYXHSR SJ  QA\BQSVBQI W-R)XSEP SIXI ' E908E KIRW IV E
\VWIXSJ HYTREEXBR | ZI RAWVIRGYHRK LV | TEMASIKI R WHYI YS WKQ| REPHYTREEXSRERH  YERH Q HYTREESBR| 2 RWYRER WWSJ

| ZSPBRET TEX\RMALS] | HXLEXWKQ | REPHYTREEXSR SJ 9864 WR TI TTI VSGEYW HFI ISV JERHI Q HYTREEXSR 8LI |\ TV WIBR

T\G! RRK SIXLI ' E9064 F] XERVBRIDSQ NEHEE ERER VWAWLS] | HHWIRGK \ TV WIBR TEX \RWR ZEVKBYWHMWYT WERH \f VIFSRW S HIJI \f RX
VI WY BXQ 1 RX[ LML YV WAYKKI WOLEXOLT JYRGIBR SJ ' £988%4 KI R WLEWFT | R HVI \I RXEX H

Conclusions: 8LMMWYH SJ ' E9884 Kl R WN\GZMI WE X_I S\ XEEPFEVIAISVI \ TRSARRK XLI \BRWSJ 9884 JEQN QI QFI WR ' ERRYYQ

Background

4 FERX\VSPFENR RMBKI RF] EFVBE\FIRK EQ Q SRE RMEA  EQ MRS EQWWERH VBRYFR TI TOWA WO\BQ X1 VEINR 2 MBKI R EFVEVITABR ERH XERWTS\K
MQ | HEX HF] WZI \EPA TI WSJ XERW S\KT\EX MWV IRGYHRK EQ Q SRMQ XERW S\WKT\SX MRW %d. 8W RMEX XERW S\KT\GX NRW 2 68W

EQ NRS EQW XERW S\KT\EXA NRW %0/8W ERHTI T XERW S\KT\EX NRW 486 W? A-RTERWBWEY XERDI QRER 81 T\&XNRWALEX
XERW S\KEQ NS EGHMANGQ I |1\ XEQ BYFEVI RZNBRQ | ROS XLI MRXEQ FYHEVI RZNBRQ | RX? A UEE\HRK XS GSRW\ZI HWUYI R@ ERH
VWYGYV Q SIMWXLIT TEERXYS/B WTI VJEQ W GSRIMASI LI EQ MBS EGW EY\ RTI\QI EW %084 ERHEQNRS EGH TSREQM A_.SPR %'
KIR JEQMUW? A8BLI %8686 WFIEQN NMGYH W MLXWFGEWYWSI XERW S WVEQ MRS EGH TI \Q | EWW %94 W BRI LIMXANAI

XERWSWH WV, 8W T\EMRI XERWSH WV 4\E8W ' EQ NRSFYX WBEGH XERWSA WV +9%8W TYEM EY\ M XERWSH W %9 <W WD NEV)S
"wR8 Ml E\8Q EXBERHR YXEPEQ NARS EQW XERW S W %2 8W ERHEQ NS EQW XERW S VI  %8B0E ERHYBO0F WFIEQNMVW? A 9804
KIRWEY [ Ml B TV WRXWR TERWNRGYHRK DEFMSTVIM/  KIRIW ? AV@ KIR'W? AQEMI KIRW?ATSTEV  KIRW?A
TSPES KIRW? AQSWFEQFSS KIRW? AERHI/HVEKSXYREXE KIRW? A

8LI | WKEQ NS EGH XERWTSWK VT\BX R 9004 298  MBREX HASQ TRERXVFI FBRKWS XLI 984 JEQM SLIV EV | MLXQI QFI WWR
YAEFMSTVIMVERH 9698/ XERWSWAR YXEP EGHINGEERH GEXSRGEQ NS EGYV[ N HWUI I RXVTT GYIGMYWERHE RMVIW? A %084 W
LMLR 1\ TV WVH NR 9AEFMSTWIAGS] P HSRAVERH XLI | RHSWITI \Q ERHQI HEX WYTXEQ SJEQ MRS EQWWS H ZI ISTNRK | Q F\ S SVWBSXQ MRV
2 o A%0OH MISERI HXSXI TEVQEQIQRER ERHXI TLRSIQ ERHXI EET QYXERXI\ LMMAERX Y H\]RQ TLRS Q XERWI VSJ
EQNRS EGWW][ LNE EJJ GXAQ | YEFSAMQ ERH \F WRXMWR NRGI EWH W1 H] M4 ERH SNGSRX RXIR 9AEFMSTVIM? A 96906 M\ GV P

I\ TV WVH NR\SSXVERH 90004  MTID ER 1\ TV WYH RVE\G P EZI WW QWERHSS] | W 96984 LEWFI | R SFW\ZI H R EFPAMWYI W2 A-F
X1 EET QYX©ERX)LI EQNRS EGH GSRX RXSIXLI 9AEFMSTVMYWIZI | PQ1 RXA[ BEWM HYQ HFYXRSXEJ GXPEZI WETLMILI \EFMSYW? A
%6006 TEWBTEX WL | E\R WIHH ZI FSTQ| RXVR 90EFMSTVM? A3 WoH ERH3 WEs I KYREX WP VRYQ FI VERH K\ENR ] MR R \IKGl
?  AERHSZIV\TVWIBRSI 3 W4 NRGY EWWK\ENR T\SX NR GSRX RXERH M T\6ZI W RYXMBREPUYERY ? A-REHHMSR XI Y EV

\ TSWASI 984 WFIEQ W QI QFI WMR SXLI WTTI GUWINRGYHRK 7004 2 A4Z006 2 A4X86 2 A JB6 ERH: IO ? A

960, 8 FSCERM WSRXLI WAEQ SJ\BSXMR] SYRK WI HIRKWERH R TSAP RERH Q | HEX WYTEQ SJ EQ RS EGHMAVSQ LI \BSXS LI

QI VETL] PA MWL\BYKL LI \]PQ 2 A9RH VGSRHMBRWSIRMSKI RH | GVIRG MR TEAGYREV'SZI I\ TV WIBR SJ 960, 8 GER NRGI EW
X1 17 GURG SIRNBKI RY)WMENSR? A %0, 8 FSGEMI WS X1 YETI XQ SJ YAEFMSTVMERLIW? A %0, 8 MI\ T WVH N FYHW

8S[ | WERH\BSXV 960, 8 1\ T\ \WIBR MARGY EWH MR HI ZI FSTI H FYHWGSQ TEV H)S Q EXYY 8S[ | WERH I\ TV WIBRSJ 960, 8 TI EOMR
§S[ IWV\? A3 W, 8 MWTIGYIGER I\ TVWYHMRR [ VSSXQ! \MX QW? AERH 4K0, 8 TRE] WER M) TSVERX\BR RXLI K\8[ X. ERH

H Z1 BSTQI RXSIXI KMWRK\BSXWWQ ? ASLI +98 WFJEQM QENR XERWSWV EQNRSFYX IGEGHW +9@&% ERH +%&Y%6\ FEX H
GSQTSYRHWILI LMLI VI \ TV VWIBR SJ 96¢-98 MSFW\ZI HMRSS] | WERH YRH VGSRHWBRWS | PZEX H+9R%? A%%928 M\ TV \WYH R
EFPS\KERW[ ML X.I LMLI WKEFYRHERA MRSS] | WWERH GEYRR R EZI WERH Q | HEX WXERWS\XSJ E\BQ EXGERH Rl YXEPEQ MRS EGWW
EKVMWR MHSP EQXGEGW ERH  HLFS\STLIRS\] EG XBEGH? A%0®< MELML E RM XERWSW VSJ NHSP EG XGEGW 986 ERH
900< ERH90% ELSQSMKSI%e®< EV QENR I\ TVWYHNMR\SSXVERHT\SQ SX FEX\EPBSXIS\QEXBR?  ASLI I\ TV WIBRSJ
3 WH< WFIEQM Q1 QFI WWMERS YWY WI QYIG 3 WE< MV J Y RER |\ TVWYVHMRRI [ W.SSXQ | \MX QWERH 3 W< ERH3 Wo<
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EV VI GYIGER® |\ TV WVH NR] SYRK\BSXV[ LML VWKKI VWAVE \BP MBI JS\Q EXBR ERHH ZI FSTQ | RXSI\BSXWW QW? A1 0% E
JYROIBREPLSQ SPBK SJ 96¢0<  MA UYM HJISVRSHYR S\KERSKI R VIM?  ASLI 4\S8VWWIFIEQ N MAY VTSRAAR JSVXERW SHRK T\SRR!
KRG FIDENE +& ERH+968% 9%9¢\88 M\ TVWVHNRXI TLRSI Q SVTLASI Q TEVRA] QE G MV[ LML MHEEX WE\SP RXI BRK
HWERG XERWS\KSIT\GRR ? A&] GSRXEVX %6¢\88 MSRY |\ TV WV H NR\ESXI TMI \Q MERH GSVAGEPG RV 96¢\88 MQ SV LMLR P EJ
| TMI \QEPG R\? A, Z4\58 MGSRAMM B 1\ TV WVH MR FSX. P EZI WERH\BSYXVERH LI X \BRBKSYW \ TV WIBR 1\ TI KD | RALEZl W.S[ R
XEXL E° R SJ, Z4\68 MLMLIWJISVKPGRI FIEN ? A9%6 8 ERH 9696 8 | RGSH EQNRS EGWI © Y\ T\BX MWSGEX HWR LI
ZEGYSEEVQI QR\ER [ LIV X.I] QI HEX XERWS\KSJEFERW ERHT\GMR ? A

41 TTI VMER ERRYEPSVTI \I RREPTRERXOLEXFI FSRKWS XL 7 SEEREQ El JEQ MMER D TSVERXZ KI EFR GST ' LNRE [ LML MRYQFI V
SR NI [ SVHIRX \QWSJ TRERWRK EVE ERHSYRYX LR [ [ [ JESSK JESWEXIR  8LI TITTIV>YRE ' ERRYYQ O KIRSQI
GSRENMRW T\BX R GBHRK FSAVBR  HWI Y RXAL\BQ SVBQ | WIUBLSYKL X.I \BRWSI QER] %084 WR TEERXLEZl FI I R[ | PP
AB\EGI\WI H QI QFI WSIXI %986 KIR JEQN R TI TTI VLEZI RSXFI | RWYHVH ; | YWH FISNRIS\Q EXBAYS Wil R Y| %904 KI R
JEQM QI QFI WMR TI TTI VERH VWM Q EXGER® ERER/ HXLI GL\BQ SVBQ | HWKIRYNBR KI R WOYGK!' | ZSPYI8R AL E\EGT \MMBNERH

I\ TV WIBR TEX \RWSJ 98841 KI R WS T\SZMI E XLI S\ AEEPFEVIMISVI \ TRSRRK LI \BPWSJ 9804 W T TTI V

Results

Identification of AAAP genes in pepper

8SINTRY XI %86 TVBXNRIEQNM RTITTIV[ | YWHSR HSQEWR 4* WEVAI SJ41TTIV+IRSQI ( EFEW

LXT TITTIWWUYIRA KIRSQMBAMGR TEKI Xl , 11 T\& P [ EWWHEWE UYI] ERHI EQ. TY)EM 9906 T\BX RWUYI RAW EW
ZA\WMIHF] 71 968 ' ( ( ERH4JEQ ERERWW%)SEPSI %086 KIRW |V Ml RYII HERHVYREQIHMRTI TTI VEGS\HWRK S XLI NE™ RMUW
[ MRKIR WFIEQMW' E+98 ' E9%20 ERH' E 988 [ |\Y RSXERASVYHXS QA \6QSVEQI WBEFRY2 +1 R B ROLWERKI HASQ
"EO, 8 % BT "B Al QSPGEV] | MLXZENWMAEQ WE ' "EO 8 % WE  EB9W#  8LYWAI KIR PROL
WERSIXI ' 99804 KIR JEQNM MAE\KI ERHCGEW X H[ M. QSPGYEEV] | MLX8LI MBI P GXKB TSVXNV T-W SJ' E908/6 T\EBX MRVWERKI H
NEQ "EwWB OS5 "BEOR8 Ll QENW] SIT\BA W LEHTWQSVY XER [ LML NRHEX WALEX908/6 T\ NRMR
TITTIVQE VTV WRXE GEVWVSI FEVWGBT\EX R
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8EFP
8LI KI RN\EPRIS\Q EXSRERHWUYI RA A E\ECX\WIEXSRS] ' E98984 KIR W

SN.  Gene? LocusP Location® ORF(bp)d Exon® Proteinf
Size MW(d) pl
(aq)

3 AAP %3 %3 %) %) %3 %) 1

group

= '"ETERE K "LV .
W= '"ETERE K "LV .
= '"ETERE K "LV .
= "ETERE K "LV

=7 '"ETERE K "LV

=7 '"ETERE K "LV

W= "ETERE K "LV

W= "ETERE K "LV

= "ETERE K "LV

= "ETERE K "LV

23 LHT 23 23 %) %) %3 %) 23

group

"EO0, 8 '"ETERE K "LV

"EO0, 8 "ETERE K "LV

"EO, 8 "ETERE K "LV

"EO, 8 '"ETERE K "LV

"EO, 8 "ETERE K "LV

"EO, 8 'ETERE K "LV

"EO0, 8 "ETERE K "LV

"EO0, 8 "ETERE K "LV

"EO, 8 '"ETERE K "LV

E7] W Q EXGH VWREABR KNI RS TI TTI VI@&4 VIR XL MAWWH|
F 0SGrVWA RN RYQFI VSJ 9¥@EUEWMR HF] 41 TTI V+IRSQI ( DEFEW LXT TI TTI WWUYI RG Kl RSQ MR TEKI
Gt |\BQ SVEQ EPSGERIENSR SJ TI TTI V0884 KI R W

Hol ROL SIXI STI RV EHRK AEQI

™
regiond

%

Yo

! 2YQFI VSI I\ XBRWSPENR HABQ +7( 7 F] GSQ TEVRK WUYI RA WFI X | | RXERVBRIXERHKI RSQI +1 Rl 7XYGYV ( MITE] 71\ V

LXT KWAAWGMIOY | HY (R
J4\BA R QLE\EG{ \WIEXBR SJ' E990/WSPENR HABQ ) <4%7= W\ZIVLXT [ | FI\TEW S\K T\BXTE\EQ

K2 YQFI VSIXERQ | QF\ER WKQ| RXNTSVWWWYHF] ' EY98/@WTVY H®IHF] X1 81,11 71\&VZ

72 W\RPRYQFI V3 6* STIRVEHRKNEQI FT FEW TEMEE EQNAS EGWW1 ; QSR GYEEV] | MLXT- MBI P GXKBETSNRX 81
XERVQ| QR\ERI 2% RSXEZEMEFP
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S.N.  Gene? Locus? Location®

"EO0, 8 "ETERE K 'LV
"EO, 8 'ETERE K 'LV
"EO, 8 'ETERE K 'LV
"EO, 8 "ETERE K "LV
"EO, 8 "ETERE K "LV
R +98 23 R
K\&YT
" E+98 "ETERE K 'LV
"E+98 'ETERE K 'LV
7 ProT 7 7
group
" E4\68 'ETERE K "LV
" E4\68 "ETERE K "LV
" E4\68 "ETERE K "LV
Y AUX Ys Y
group
" B99< "ETERE K 'LV
" B99< "ETERE K 'LV
W="28 '"ETERE K "LV
=2 '"ETERE K "LV
Y ANT Ys Ys
group
=) "ETERE K "LV
"E928 'ETERE K 'LV
"E928 'ETERE K 'LV
= "ETERE K "LV
"B 8 "ETERE K "LV

E7] W Q EXGH VWREABR KNI RS TI TTI VI@&4 VIR X.MAWWH|

F oSGl R} RYQFI VS 9%¢@8VIEWMR HF] 41 TTI V+1 RSQI ( EXEFEW

G' L\BQ SVEQ EPSEEMIENSR SI TI TTI VW88 KI R W

HOol ROL SIXLI STI RV EHRK AEQI

ORF(bp)d  Exon®

Ya

Ya

Ya Ya
Ya Ya
Ya Ya
Ya Ya

Proteinf

Size
(aa)

Ya

Y2

Ya

Ye

MW(d)

Ya

Y

Ya

Ya

Yo

%

Yo

Yo

LXT TITTIWYUYI RG Kl RSQ MBMR TEKI

™
region9d

Yo

%

Yo

Yo

! 2YQFI VSI I\ XBRWSPENR HABQ +7( 7 F] GSQ TEVRK WUYI RA WFI X | | RXERVBRIXERHKI RSQI +1 R 7XYGYV ( MITE] 71\ V

LXT KWAWGMTOY | HY (R

J4\BA R Q.E\EGL \WIEXBR SJ' E990/MWSPENR HABQ ) <4%7= W\ZIVLXT [ | FI\TEW S\K T\SXTE\EQ

K2 YQFI VSIXERQ | QF\ER WKQ| RXNTSVWWWYHF] ' EY98/@WTVY H®IHF] X1 81, 11 71\&VZ

72 WVEPRYQFI V3 6* STIRVEHRKNEQI FT FEW TEMEE EQNRS EGWW1 ;

XERVQ | QR\ERI 2% RSXEZENMEFP

QSPGEV] | MLXT- Ml P GXIBTSNRX 8 1
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SN.  Gene? LocusP Location® ORF(bp)d Exon® Protein ™
region9d
Size MW(d) pl
(aa)
Yo ATLa s s 3 %3 Y2 3 L) Vs
group
=":10 '"ETERE K "LV
="10 "ETERE K "LV
="10 "ETERE K "LV
" E980 'ETERE K "LV
" E980 '"ETERE K 'LV
" 980 '"ETERE K "LV
" E980 '"ETERE K "LV
3 ATLb %3 %3 %) %) %3 %) % 3
group
"E 998 '"ETERE K "LV
"E 9898 'ETERE K "LV
"E 998 '"ETERE K 'LV
"E 998 '"ETERE K "LV
"E 998 '"ETERE K "LV
"E 998 '"ETERE K "LV
"E 998 '"ETERE K "LV
"E 998 'ETERE K 'LV
7] W Q EXGH WREXSR K RS T1 TTI V9G4 IR XLMAYH
F 0SGWW RM RYQFI VS] 9%0@BUEWWR HF] 41 TTIV+I RSQI ( DEFEW X TITTIWVUYI RG Kl RSQNBAGR TEKI
G L\EQ SVEQ EPFSEMIEXBR SITI TTI Vo884 KI Rl W
H0I ROL ST STI RV EHAK AEQ|
! 2YQFI VSII\ XBRASPHENR HAEQ +7( 7 F] GGQTEMRK WUYI RA WFI X | | RXERVBIIXERHKI RSQI +I R 7XYGYV ( MTFE] 71\ V
LXT  KWAWGEMOY | HY R
JA\BX R ALE\EGK \KIEXBR SJ' EY88& WSFENRI HMABQ ) <4% =W\ VLXT [ IFIN\TEW S\K T\EXTE\EQ
K 2 YQFI VSIXERID| QPER WKQ | RVTSWYWVHF] ' EY@@WTY HBLHF] XUl 81, 11 71\AVZ
72 W\EPRYQFIV36* STIRVEHRKNEQ| FT FEW TEMEE EQMS EGQWW1 ; QSRPG/EV | MLXT- MBI P XKBETSNAX 81
XERVQ | QP\ER 2% RSXEZENEFR

;1 WYHVIHDLL 1\ SR MRXBR EMERKI Q| RXSI XL GGHRK WUYI RA WSJ ' E98@4 KI REWR X1 MKI RSQ T WUYI R WERH JSYRH XLEX
SITITTI V9884 Kl R WGRENR HE WRKP |1\ SR LEHE WRKP NRXER ERH LEH > MXBRW*MY 4\ HBER
SJ81 VKMRWALS[ | HXEXQSWK EY8&W LEH 7D MEVRYQ FI WASJI 81 WV KMBRW[ |\ ISYRH R W ZI \EPWFJIEQ MW | K
81 WX %9< WFIEQNM ERH 81 WIRX| %28 ERHYB0E WFJEQ MUWSEFR Y2 ERHYHHMUBREP, P *MYVY 7 8LYWQI QFI WASJI
X VEQI WFIEQN LEZI E GSRW\ZI HWAYGYY
Phylogenetic and structural analyses of AAAP proteins in pepper

8S IYVLI VYRH WAERH LI LSQSFEK] FI X 11 RXI 9886 KI R JEQNMVWSI TI TTI VERH SXLI VTEERXW GUW 8EFRY2 [ | CBRMYGIHER

YRBSXHTL] BKI REAGX | SJ IYRPR RKOL 9986 WAEQ TI TTIVTSES W ERH %4EFMSTVIMf EWCSRWOYGIH *M Y2 ; | ISYRHXEXKI

KIRW' E%08# 7X0806 3 Wods ERH 90086 [ | I HMNA H NS | MLXHWIRGAWFIEQ MVW[ LA NMRHEX WHLEXLT %986 KIR JEQNp LEW
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I MLXWFJIEQ MVWNR ERKSWTII \QW-RTI TTI VLI 0, 8 WFIEQN} [ EVWLI FE\KI WK KIRW [ LIVEWLI +9%8 WFIEQN
GSQTUWHSRRP X SKIR W8LI RYQFI VASIKI RN WRLT WFK\EYTWANSS ERHY2 8 [ |\ X1 VEQI EWSWID MEV)S XL.SW RTSES K  ERH
WEFMSTVIM] LN NRHEEX WHLEX EY8@WSIXI W X SWFK\EYTWLEZI RSXALERKI HKVY B¢ MR TI TT1 VKI RSQ|

8EFR
' SQTE\EXMI ERERVIWSI %6Q MRS EGW EY\NRTI\O I EW %886 T\SXNWFL X | I R' ETWEYQ ERH SX.I VTEERXW | GUW
Specie AAAP subfamily # of # of # % of Reference
AAAP Proteins AAAP
AAP LHT GAT ProT AUX ANT ATLa ATLb proteins proteins
% X EMERE
41 HYm/
3 VPE
> QF W
1 XYREXE
4
XML.SGEVTE
7 XYFIN\&WQ
" ERRYYQ R
%8 EQNMASEGWTI\QIEW 0, 8 PRI ERHLMNR XERWSHV+9%8 K EQNASFYX WGEQW XERWSH V4\E8 T\EMARI XERW S WO <
EY\MRXERWSK V928 E\EQEAGERHRI YXEPEQ MRS EGW XERW S VB0 EQ NRS EGH XERW S\K VI

" SRW\ZI HHSQ ENRSI TI TTI Vo8& T\SX N[ |\ ERERAH[ DML 1) 1) W\ZI VERHESEPS]  GSRW\ZI HQSYAM | Y Wi RII H
*MY% %HMSREP. P SEFR 7 1 SWW ERH [ 1V [ MWV EHEQSRK QI QFI WSIX.I ' B84 JEQW}
7SQ1 WFIEQ MIWRGYH HWZI \EPATI GYIGQ SHAW* SVI\EQTR X.I 0, 8 ERH+98 WFJEQ MMWGSRENR H Q SHAW ERH

[ LIVEAQSM [ EWSRP JSYRHMRXI 0, 8 08/ +98 ERH4\ES WFJEQMVMWL SEW  ERH [ I SRR TVWRXRXI 99< WFIEQW
QSMW ERH [ I\ SRP TWWRXRXI %28 WFJEQM QSMW ERH [ I\ SRP TWWRXRX.I YBOE WFJEQN 7D MEVRYQ FI W\SJ
QSMW |\ ISYRHNRXLI 4\88 ERHY9< WFJEQMMW* M %2 [ LML WKKI WAMLEXOLI VWOYGRA WSJ LI W WFIEQ MVWEN LML GSRW\ZI H

Chromosomal location and duplication analyses

;| YWH1 ETAEWX QETTNR S Ml RM X1 G.\BQ SVBQ EPSENR SJ 980804 KI RIWRXLT TITTIVKIRSQI *MY% -REHHMSR)S
"E+98 B0 ERH'E B8 X VQEMWK KIRW IV YRZIRP HWRAYXHSR SI Q\BQSVEQIWRSKIRW IV QETTIH)S
ANBQSVEQIW *MY. 8EFRY2 1 SWKSIXI KIRIW [\ QETTIHXS X1 FSXSQ SIA\BQ SVEQI W ERH [ LIVEWAI KIRWSR
Q\BQSVEQI [ 1Y QSWE QETTIHXS I XST %SEPS) SIKIRW | QETTI HXS G.\8Q SVQI ERH [ LML
GCSRENMR H ERH KIRWVYWIGMI R 3RP SR KIR [ EMB@AHSRANEQSVEQ!I  ERHX SXSISYWKIRIW |\ QETTIHS I

\f Q ENRRK GL\BQ SVBQ 1 W * M V%
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