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APPENDIX A

Preparation for protein determination (Lowry ef al., 1951)

Solution A (0.5% copper sulfate, 1% sodium citrate)

Copper sulfate 05 ¢
Sodium citrate 1.0 g

Dissolved in deionized water to the total volume of 100 ml

Solution B (2% sodium carbonate, 1 D ] 1 , /-/ droxide)

Sodium carbonate

Sodium hydroxide

Dissolved in deio 0 liter
Solution C

Solution A
Solution B

Solution D (1:1 diluted Folin

Folin-Ciocalteu phenol

Deionized water

AugangningIng
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APPENDIX B

Calibration curve for protein concentration determined by Lowry method
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APPENDIX C

Preparation for SDS-polyacrylamide gel electrophoresis
1. Stock solutions

2 M Tris-HCI (pH 8.8)

Tris (hydroxymethly)-aminomethane 242 g

/ Adjusted pH to 8.8 with 1 M HC ' e to 100 ml with deionized water
|/ /

1 M Tris-HCI (pH 6.8)

—

Tris (hydroxymethly ATIDS '*’_

Adjusted pH to 8.8 S0) A Ol 164400 mi with deionized water

10 % SDS (W/V)
Sodium dodecyl sul#
Dissolved in deionizg St b Moln & 6100 ml
50 % glycerol (V/V) - |
100% Glycerol ml

Deinoized water ml

e

1% bromophenol blug /) -

L7 N
Bromophenol blue= ng
Brought to 10 ml wi Itil dissolved and filtered

aggmg““"”‘quﬂ'iwﬂﬂi‘wmn's
S AIAINAN) TN

Acrylamide 292 ¢

deionized water and stirred

N, N -methylene-bis-acrylamide 08 g

Dissolved in deionized water to the total volume of 100 ml and stirred until
completely dissolved.

Solution B (4X separating gel buffer: 1.5 M Tris-HCI (pH 8.8), 0.4% SDS)

2 M Tris-HCI (pH 8.8) 75 ml
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10% SDS 4 ml
Deionized water 21 ml

Solution C (4X stacking gel buffer: 0.5 M Tris-HCI (pH 6.8), 0.4% SDS)

1 M Tris-HCI (pH 6.8) 50 ml
10% SDS 4 ml
Deionized water 46 ml

10% ammonium persulfate

Ammonium persulfate g

Dissloved in deionized vl of 5 ml

Electrophoresis buffer (25N T -r ¥ mNESIVERE"0.1% SDS)

Tris (hydroxymethly
Glycine
SDS

Dissolved in deioffizeq

5X Sample buffer (60 ‘ el 08 2 Yeetol, 2% SDS, 14.4 mM 2-

mercaptoethanol, 0.1% broffio ghenqlf

—

T
1 M Tris-HCI (pH 6.8) ‘-——ﬂ

P dad s |

50 % Glycerol _ e h

10 % SDS e
\ 4

2- Mercaptoethano

1% Bromopenol b

"“"“‘“dqwmﬂmwmm

3. SDS-PAGE
mﬂmmummymu
Szﬁm
Solution B
Deionized water 42 ml
10 % Ammonium persulfate 50 pl

TEMED 5 ul
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5 % Stacking gel
Solution A 0.67 ml
Solution C 1.0 ml
Deionized water 23 ml
10 % Ammonium persulfate 30 ul
TEMED 5 pl

Autaneningns
AN TN INER
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APPENDIX D

Preparation for phenol-sulfuric acid (PAS) staining solution

Fixative solution (7.5 % acetic acid)

Glacial acetic acid 15 »ml

Deionized water 185 ml

Schiff’s reagent

- Dissolve 1 g of Basic fuch
minutes and cool to 50+

- Filter and add 20 ml o/
- Mix and cool to 25 &
- Add 1 g of sodium g
- Let the solution stan.

- Add 2 gofactiva
temperature.

°r and store at room

0.2 % aqueous periodic aci

Periodic solution

Deionized water
Destaining solution

(10% acetic acid for norm Ijstallt

Acetic acid

D‘*‘°“‘““ﬂﬁﬂ’2ﬂﬂﬂ‘iﬂﬁ’rﬂﬁ

(0.05 N HCL 0.5 %ﬂetablsulphlte for f?sten stammg

mwaﬁmmumwmaﬂ

Deionized water
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APPENDIX E

Preparation for isoelectric focusing gel electrophoresis

Monomer-ampholyte solution

30 % Acrylamide solution 0.9 ml
1.0 % Bis-acrylamide solution 1.25 ml
Ampholyte pH 3-10 0.243 ml

1.39 ml
1.186 ml

Deionized water

50 % Sucrose
EMED
0.02 M Ammoni

Fixative solution

Sulfosalicylic aci
Trichloroacetid aci
Methanol

Staining solution

Ethanol

Acetic acid
Coomassie brilljg#
CuSO4
Deionized water
Dissolve CuSOy4 in witegbefore addingghe ethanol.

Destaining solutiq u ﬂ ’J 7' E’ VI 7 W Ej ’] ﬂ ﬁ
AN TRN T NNIANDTRY

Acetic acid 7
CuSOy4 0.5 g
Deionized water 81 ml

Dissolve CuSOj4 in water before adding the ethanol.
Second destaining solution

Ethanol 25 ml
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Acetic acid 7 ml

Deionized water 68 ml
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APPENDIX F

Restriction map and multiple cloning site of pGEMP®-T Easy vector

Xmn | 1994
Scal 1875 plael
17
l 1 start

Apall 14
= Aat ll 20
. — ; Sph | 26
Amp — : BstZ | 31
¢ Nco 37
Sacll 46
Spe | 55
Not | 62
stZ | 62
st 73
Sall 75
de | 82
ac | 94
BstX | 103
Nsil 112
126

T sps

4
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APPENDIX G

Restriction map and multiple cloning site of pSPORT 1 vector

NgoA IV 3978 .
Dra |1l 3872 \ Aatli 191 | :;::;::le
o Pst1280 | Comd
4 Nar 1 552
- Esp31582

. Hpa 1687
Xmn 13329
EcoR V 743
Scal 3212
q Apa |l 284
! s
' BstE 1l 1009
Bci 11177
Bsal 2801
Eam1105 1 2728
PiIM | 1610

Sap 11718

LY -‘.—'

Ausanenineans
AN IUININYIRY
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APPENDIX H

Nucleotide sequences of AmMMRIP1 deposited in the GenBank.

DEFINITION Apis mellifera major royal jelly protein MRJP1 (MRJP1l) mRNA,
complete cds.

ACCESSION AF000633

VERSION AF000633.1 GI:3676301

translation="MTRLFMLVCLGIVCQGTTGNILRGESLNKSLPILHEWKFFDYDF

GSDERRQDAILSGEYDYKNNYPSDIDQWHDKIFVTMLRYNGVPSSLNVISKKVGDGGP
LLQPYPDWSFAKYDDCSGIVSASKLAIDKCDRLWVLDSGLVNNTQPMCSPKLLTFDLT
TSQLLKQVEIPHDVAVNATTGKGRLSSLAVQSLDCNTNSDTMVYIADEKGEGLIVYHN
SDDSFHRLTSNTFDYDPKFTKMT IDGESYTAQDG LS PR NNLYYSPVASTSLY
YVNTEQFRTSDYQONDIHYEGVQONILDTQSS2 ) ”, ~LWGDSALGCWNEHR

TLERHNIRTVAQSDETLOMIASMKIKEAIL !:§£’;7»ﬁ § SNKMOKMVNND
FNFDDVNFRIMNANVNELILNTRCENF o LHIFgE -

BASE COUNT 451 a 1 others
ORIGIN
gaaaaatgac aagattgttt
gcaacattct tcgaggagag

tctttgatta tgatttcggt

1 ttcacgtaca
61 atgctggtat
121 tctttaaaca

181 agcgatgaaa i acgactacaa gaataattat
241 ccatccgaca ¥ ; #a : catgctgag atacaatggc
301 gtaccttcct ; ; : 3 atggtggtcc tcttctacaa
361 ccttatcccg ¢ Loy i S t a0 i tggaatcgt gagcgcctca
421 aaacttgcga F p ¢ g actcaggtct tgtcaataat
481 actcaaccca gt g Cle) | . tgactacctc gcaattgctc
541 aagcaagttg aafita g€y 3 s ctacaggaaa gggaagatta
601 tcatctctag ctgtijfag EWLad—TE X ae gcgatactat ggtgtacata
661 gcagacgaga aag@fo-gt ; ; ctgatgattc cttccatcga
721 ttgacttcca acact sattB®acca aaatgacgat cgatggagaa

781 agttacacag cccaad®t v g tta gtcccatgac taacaatctc
841 tattacagtc ctgtagctt dttatgtta acacggaaca attcagaaca
901 tccgattatc aacagaat'iﬁé M ggagtcc aaaatatttt ggatacccaa

961 tcgtccgcta=gag ja tct &cggattggt gggcgattca
1021 gctcttggct) o aa ! ool ‘;:g-atatccg taccgtcgcet
1081 caaagtgatgl = f‘ aaggaagc tctnccacac
1141 gtgcctatat™ s ¢ jgttttaag taacaaaatg
1201 caaaaaatgg gttdl acttcagaat tatgaacgcg
1261 aatgtaaacg a Y gatatt gaaca g gcgaaaatificcgataatga tcgaacacct

1 aaatttcttt cca aa tgtataaa aatattgtt ttcgcataat

NENINEING

queTng
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1321 ttcaaaattt caat§cattt gtaaaatctg agttttttgt tatatattaa atatttctcg
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APPENDIX I

Nucleotide sequences of AmMRIP2 deposited in the GenBank.

DEFINITION Apis mellifera major royal jelly protein MRJP2 (MRJP2) mRNA,
complete cds.

ACCESSION AF000632

VERSION AF000632.1 GI:3676299

translation="MTRWLFMVACLGIACQGAIVRENSPRNLEKSLNVIHEWKYFDYD
FGSEERRQAAIQSGEYDHTKNYPFDVDQWRDKTFVTILRYDGVPSTLNVISGKTGKGG
RLLKPYPDWSFAEFKDCSKIVSAFKIAIDKFDRLWVLDSGLVNRTVPVCAPKLHVFDL
KTSNHLKQIEIPHDIAVNATTGKGGLVSLAVOAT DA MADHKGDALIVYQNAD
DSFHRLTSNTFDYDPRYAKMTIDGESFTLKNG L § 1@ YSPLASHGLYYV

NTAPFMKSQFGENNVQYQGSEDILNTQSLA! !_w fj?' "AVGCWNEHQSL
QRONLEMVAQNDRT LOMIAGMKIKEEL'HES G/ ;
FDDVNFRILGANVKELIRNTHCVNNNC

DN"

BASE COUNT 539 a

ORIGIN

1 gccatccctt gaaaj 1 g A tctaaaaaaa tgacaaggtg

61 gttgttcatg gt a o e Ot Saa gt gccattgttc gagaaaattc
121 tccaagaaac ttgggde § i £atGga ggaagtatt ttgattatga
181 cttcggtagc gas@fa- @ ) ggcgaatatg accatacgaa
241 aaattatccc t#Gay N jateade ttgtcacca tactaagata
301 cgatggtgtt ccttgfag [Vt 2 g 1 actggtaagg gtggacgact
361 tttaaaacca ta tg y 288 gattgctcta aaattgtgag
421 cgctttcaaa atfgcy ACATE LY % e gttttggatt caggtcttgt
481 caatagaact gtacylt . ool L Yo’ tttgatctga aaacctcaaa
541 tcaccttaag caasz pon A A aatgccacca caggaaaggg
601 agggctagtg tctttgglto 3 : etdflgca aatactttag tgtacatggc
661 agaccataaa ggtga fct«':{r Eeg G aaatgcc gatgattcct tccatcgatt
721 gacttccaac regnToTn atgccaaa atgacgatcg atggagaaag
781 tttcacactg SZ A At tagt cccgtgacga acaatcttta
841 ttacagtcct it irgcaccat ttatgaaatc
901 acaatttggas : ST aCe pLattttga acacgcaatc
961 attggctaaa ¢ gtaattcagc
1021 tgttggctgc thege s itttagaaa tggtcgctca
1081 aaatgacaga daaat ‘.aggaagagc ttccacattt

1141 cgtaggaagc aasfaacctg taaaggatga atatatgttasgttttaagta acagaatgca

1201 gaaaatagta aat tgatt ttaatttcg cgatgtaaac ttccgaattt tgggtgcaaa
1261 tgtaaa aatg ataacattca
1321 aaata aatg ctaacaatca
1381 aaaga g t g t ttgc attaaaatca

1441 attaat g atgtaaacta aatatctttt gaaatatttt ctcaatataa accaaatatt
1501 ttgtaaaaat ctttttaaat ta tataa atga aaa tatt

ARIAINTUNRT NUaY
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APPENDIX J

Nucleotide sequences of AmMMRIP3 deposited in the GenBank.

DEFINITION A.mellifera mRNA for royal jelly protein (RJP57-1).
ACCESSION 226318
VERSION 726318.1 GI:1113118

translation="MTKWLLLVVCLGIACQDVTSAAVNHQRKSANNLAHSMKVIYEWK

HIDFDFGSDERRDAAIKSGEFDHTKNYPFDVDRWRDKTFVTIERNNGVPSSLNVVTNK
KGKGGPLLRPYPDWSFAKYEDCSGIVSAFKIAVDKFDRLWVLDSGLVNNNQPMCSPKL
LTFDLKTSKLVKQVEIPHNIAVNATTGMGELVSLAVQAIDRTNTMVYIADEKGEGLIM
YQNSDDSFHRLTSNTFDYDPRYTKLTVAGESFTVKNGIYGIALSPVTNNLYYSPLLSH
GLYYVDTEQFSNPQYEENNVQYEGSQDILNTQSFG ) W AVLEFLGLVGNSGIACVN
EHQVLQRESFDVVAQNEETLOMIVSMKIMENL a f '!} MLALSNRMQKII

(BN LT

NNDFNFNDVNFRILGANVDDLMRNTRCGR W e ONANNQNADNQ
NANKQONGNRQNDNRONDNKQONGNRQONDN K€ KQ! .iejl;‘deDNKQNGN
RONDNKRNGNRQONDNQNNQONDNNRNDIY

BASE COUNT 701 a &t

ORIGIN

1 gtcaattgga aagtggttgt tgctggtggt

61 gtgccttggt ) L gtgaatcatc aaagaaaatc
121 tgcaaataat . 2 CBSC e ggaaacaca ttgattttga
181 tttcggtagc ; : ige 1 { ggcgaatttg atcacacaaa
241 aaattatcct " 2 j Aagdea, tttgtcacca tagaaaggaa
301 caatggtgta cg e o ¢ g agggcaaag gtggacctct
361 tctacgacca ofsleled ‘ gattgctctg gaattgtgag
421 cgctttcaaa at il 08 "R t9A gttctggact caggtcttgt
481 caataataat caficc 9 "'E’: , Ao tttgatctga aaacctcaaa
541 attggttaag caagi@a aeTT —fr i ] aacgccacca caggaatggg
601 agaattagtt tcacfaqg@g trbﬁs, e <ga-\ d8g aatactatgg tgtacatagc
661 agacgaaaaa ggcgaag@tt, &= 2adg@tcc gacgattcct tccatcgatt
721 gacttccaat actttcfat 4 acfaaa ttgacagtcg ctggagaaag

781 tttcacagtg aaaaatggaa : =T cacttagt cccgtgacga acaatcttta
841 ttacagccct cttcttt -55{, i gttgat acggaacaat tcagcaatcc
901 acaatatgaa @@aa a2 getattttga acactcaatc

961 attcggtaaag@Sac . idctcgtgg gtaattcagg
1021 tattgcctgc.?; A tttgatg ttgtcgctca
1081 gaatgaagag .,ﬁ - ggaaaatc ttccacaatc
1141 cggcagaatt aat@at -tt-'-ctttgagta acagaatgca

1201 aaaaataata a:ﬂ;atgatt ttaatttcaa cgacgtaaafiftccgaattt tgggtgcgaa
1261 tgtagatgac ttaa gagaa acactcgtt cggaagatat cacaatcaga atgctggcaa

1321 tcagaatgct ac a atgct aca ca aatgct aacaatcaga atgctgataa
1381 tcaga caga atgataacaa
1441 gcaaa a caga atgataacaa

1501 gcaaaa t aacagacaaa atggtaacaa acagaatgat aacaagcaaa atggtaacag
1561 acagaatgat aacaagagga at taacag gca§tgat aatcaaa atcagaatga

162 aatcaatt
1681 ﬁ{ﬂ &tttttcga
1741 gta t atatcgtt

1801 cgcataaa aaaaaaaaaa aaaaaaaaaa



APPENDIX K

Nucleotide sequences of AmMRJP4 deposited in the GenBank.

DEFINITION A.mellifera mRNA for royal jelly protein (RJP57-2).

ACCESSION 726319
VERSION Z26319.1 GI:433530

Translation ="MTKWLLLMVCLGIACQNIRGGVVRENSSGKNLTNTLNVIHKWKY
LDYDFDNDERRQAAIQSGEYDRTKNYPLDVDQWHNKTFLAVIRYNGVPSSLNVVSDKT
GNGGRLLQPYPDWSFAKYEDCSGIVSAHKIAIDEYERLWVLDSGLVNNTQPMCSPKLF
AFDLNTSQLLKQVEIPHDVATTGKGELVSLTVQAMDSTNTMVYMVDNKNTLIIYQNAD
DSFHRLSSHTLNHNSDKMSDQQENLTLKEVDNKVYGMALSPVTHNLYYNSPSSENLYY

SDRNONVLNNDLN

14 i __gNNQHNDQA

HHSSKSNNRHNNND"

BASE COUNT 560 a 301 c 28
ORIGIN

1 gtcacttgta acaaaatggt

61 ggtatgcctt gttgttcgag
121 gggaaaaaac tggaagtatc
181 tttcgataac ggcgaatatg
241 aaattatcct tttctcgetg
301 caatggtgtg actggcaacg
361 tctacaaccg gattgctctg
421 cgctcataaa gttctggatt
481 caataatacg tttgatctta
541 attgctcaag acaggaaagg
601 atctttaact gtgtacatgg
661 aaatactttg catcgattgt
721 tttgaatcac aatctcacct
781 agacaacaaa d L : ccé cataatcttt
841 tccgtcttct Cacagaatcg ttaatgaaat

901 aggaaatgac gttttc

1021 gaacgagca
1081 gcttcaaat

1201 caacgatctt
1261 gatacggaat

ACctCe gact
dccgttgeg caaa tga caatcagda

2 gacagtcaat
961 agcagtatcg z el gcggaataatactc
tagctcgaa

A4 cacaatctg
1141 taatacgcad™gs TaMwagaaaccaga
ggcgctaacg
aataatcact
1321 tcataatcaa gctggtcatt cttcaaaatc tgacaatcag aataacaatc

EEEEE

1381 tcaagctcat ca caa agtctaad‘l tcggcataac aataacgatt.

1441 tttt a

1501 ttatdatt §c t

1561 aaattfidatt acattataaa acgataaaat aaatatcgtt tttttgcata
¢ 5 o

179

tgctgttgat
aaaattcctc
tcgattatga
atcgtacaaa
taataagata
gtggacgact
gaatcgtgag
cgggtctcgt
atacctcgca
gcgaattagt
tagacaacaa
cttecccacae
tgaaagaagt
attacaattc
cggaaaatca
taaccgttaa
ttagttgctg
atgaggacac
gcagagttaa
acgtgctaaa
taaacgactt
ataatcataa
aacataacga
aagctcatca
ataatcaatt
tattttaaaa
at
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APPENDIX L

Nucleotide sequences of AmMRIP5 deposited in the GenBank.

DEFINITION Apis mellifera major royal jelly protein MRJP5 (MRJP5) mRNA,
complete cds.

ACCESSION AF004842

VERSION AF004842.1 GI:4101571

translation="MTTWLLLVVCLGIACQGITSVTVRENSPRKLANSMNVIHEWKYL
DYDFGSDERRQAAMQSGEYDHTKNYPFDVDQWRGMTFVTVPRYKGVPSSLNVISEKIG
NGGRLLQPYPDWSWANYKDCSGIVSAYKIAIDKFDRLWILDSGIINNTQPMCSPKLHV
NP

TIVYMADDKGDALIVYQ
PMTNNLYYSPLSSRSL
NSAIGCWNEH
DRMDRIDR

FDLNTSHQLKQVVMPHDIAVNASTGNGGLVSLVVOR
NSDESFHRLTSNTFDYDPKYIKMMDAGESFTAQRG
YYVNTKPFMKSEYGANNVQYQGVQDIFNTESY Fr.
QPLQRENMDMVAQNEETLQTVVAMKMMH T T P R
MDRMDRMDTMDTMDRIDRMDRMDRIDR 1 DiRE § o
DRMDTMDRTDKMS SMDRMDRMDRVDT U
KMSRIDRMDKIDRMDRMDRTNRMDR
FRILGANVNDLIMNTRCANSDNOMN

NIUMINS

ORIGIN

1 tacactgcgt t gcagcatcca agaacaatga
61 caacttggtt tcaaggtatc acaagcgtca
121 ctgttcgaga gaacgtgatt cacgaatgga
181 agtatctcga agctgcgatg caatctggcg
241 agtatgacca atggcgtggt atgacttttg
301 taaccgtacc cgtgatatct gagaaaattg
361 gcaacggtgg gtgggcgaac tataaagatt
421 gctctggaat gttcgacaga ttgtggattc
481 tggactcagg accaaaattg catgtctttg
541 atctcaatac fogatgcc gcacgatatt gccgtaaatg
601 ccagcacagg gaatg@g@ggs: agitgttca agctatggat cctgtgaata
661 ctatcgtgta tatggcade gctttaat cgtctaccaa aattctgacg
721 aatctttcca cgattacga tcccaaatat atcaaaatga
781 tggacgcggg 9 gaoaatttt tggaatggca ctcagtccca
841 tgacaaacidytg i gcag-tttgtattat gttaatacaa
901 aaccattcifwisestesiaatatttaucaa=atauEns e s tatcaaggt gtccaagata
961 ttttcaacd'g B¢ Jtogcgttcte ttttteggee
1021 tcatgaatad 24 € ® =™ accacttcag agagaaaata
1081 tggatatggt jilctcage Zaacgdt cgttgctatg aaaatgatgc
1141 atctcccaca®#cccaacaag atgaatagga tgcatag%et gaatagagtg aatagagtga
1201 atagaatgga aatggat agaatagat ggatggatag gatggatagg atggatacaa
1261 tgg aatagat aggatagata
1321 gga %g aagatg agtagcatgg
1381 ata agicg gataga acagataaga
-1441 tgag cat ggataggatg gatagaatgg atagggtgga tacaatggat acaatggata
1501 caatggatag aatggatagg ggatagga E tagaat ggat g gataggatgg
1 atagatagaa
FRefsRMiRAeY s
168 tgaata gaa tata gattataatt
1741 tcaacgaagt aaacttccga attttgggtg caaatgtaaa cgatttaata atgaatactc
1801 gttgtgcaaa ttctgacaat cagaataaca atcaaaataa gcataataat taagatgatc
1861 gttctttata ttaaaatctg ttaatcagtc ttttctcgat ataaaccaaa tattctttaa
1921 aatttcttta tattataaat gaataaaata aatatttttg catgat
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