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OxHi€0 3 TOJOBHUX YMOB aJanTaiii J0 HHU3BKUX
TeMIIEpaTyp Ha MOJICKYJISIPHOMY PiBHI € 3IaTHICTh OUIKIB
30epiraTu HaTHBHY KOH(OpPMAIiI0 Ta MOBHOLIHHO
(YHKIIIOHYBaTH IPH 3MiHaX TEMIIEPATYPHOTO PEKUMY.
MoykHa MIPUITYCTUTH, III0 Y OPTaHi3MiB, sIKi epeOyBarOTh
B YMOBaX HU3bKHX TEMIIEPATYp MPOTSITOM XOJIOAHOI HOPH
POKY, BiOyBalOTHCSI CE30HHI 3MIiHM CHEKTpa Ta CTaHy
O1JIKiB, 1110, MIEPII 32 BCe, MOB’SI3aHO 3 1X TiJpaTalli€ro,
sika 3a0e3nedye cTabibHicTb. [lomiernnennikons (ITET)
BKe 0arato poKiB BHKOPHCTOBYETHCS SIK IET1APaTyOUHH
areHT y KpiompenumiTtaii mioOynsapHuX OUIKIB Ta iX
KoMIUTEKCiB [4, 6]. Bigomo, mio I1ET" He BUKITMKaE HE3BO-
POTHY AeHaTypallito O6inkiB [2, 3]. OqHak 32 HU3BKUX
MMO3UTUBHUX TEMIIEPATYp, KON KOH(OpMaIis O1TKOBIX
MOJICKYJI 3MIHIOEThCS 1111 BIDTMBOM xoJony, [1EI” cipusie
MpemumiTanii Aeskux O1IKIB Ta HAJAMOJECKYISIPHUX
yrpymnoBadb. ToMy TOIUTEHIM 0YyJI0 BUBYUTH BILTUB CITO-
JIYYCHO1 3 TI€10 TIOJIMEPHUX JIETIIPaTYIOINX areHTiB XOJI0-
JIOBO{ €KCTMO3UIlii Ha CTaH Ta CIEKTp OUIKIB XOJI0m0-
AKJIIMOBaHUX 1 HEAKIIIMOBaHUX KOMaXx.

BiamoBimHO 10 IIHOTO METOFO JAHOTO TOCITIIKEHHS Oy~
JI0 TIOPIBHSITH CIIEKTpH OLIKIB, iperwmitoparux [1EI-3000,
3 aKJIIMOBaHMX Ta HEAKJIIMOBAHUX JI0 XOJIOAY JTHIYHHOK
Tenebrio molitor.

PoGoTy BHKOHYBaIH Ha TMYMHKAX BEIUKOTO OOPOIII-
HAHOTO Xpymaka 1. molitor i3 pOOUHU YOPHOTIJIOK
(Tenebrionidae), sxux axiimyBanu mipu 5...7°C npots-
ToM 3-X THOKHIB. [OMOreHaT oTpuMyBaiH i3 144 THIHHOK
T. molitor y 48 mn 0,6%-ro po34rHYy XJIOPHUIY HATPIfO
Ha Na-docharnomy Oydepi 0,1 M (pH 7,4) ta uentpu-
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The capability of proteins to preserve a native confor-
mation and a fully function under changing temperature
is one of the main conditions for low temperature
adaptation at a molecular level. The organisms, being
under low temperatures during cold season, may be
assumed to have seasonal changes in the pattern and
state of proteins, that is primarily associated with their
hydration, providing stability. Polyethylene glycol (PEG)
has been for many years used as a dehydrating agent in
cryoprecipitation of globular proteins and their complexes
[2, 5]. Polyethylene glycol is known not to cause any
irreversible protein denaturation [9, 10]. However, at
low positive temperatures, when the conformation of
protein molecules is changed under cold, PEG promotes
the precipitation of some proteins and supramolecular
assemblies. Therefore, it was expedient to study the
effect of cold exposure together with the effect of
polymeric dehydrating agents on a state and pattern of
the proteins in cold-acclimated and non-acclimated
insects.

This research aim was accordingly to compare the
ranges of PEG-3000 precipitated proteins from cold-
acclimated and non-acclimated Tenebrio molitor larvae.

This research was performed in 7. molitor meal-
worms of Tenebrionidae family, cold-acclimated at
5...7°C for 3 weeks. Homogenate was obtained from
144 T. molitor larvae in 48 ml 0.6% sodium chloride
solution with 0.1 M Na-phosphate buffer (pH 7.4) and
centrifuged for 10 min at 1800g. The supernatant was
filtered using the filter cartridge Sartopore GF2 (Sarto-
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¢yrysamu 10 xB npu 1800g. Hagocan ¢ineTpyBanu 3a
JOTIOMOTOIO (BiTBTPYIOH0To KapTpuka «Sartopore GF2»
(«Sartorius», HimeuunHa) ajis BUIaJICHHS KJIITHHHOTO
nerputry. o ¢inerpary momaBamu 2,5%-# po3duH
IIyTapoBOTO anbjaeriay 3 po3paxyHky 0,01 MkM/mMkr
oinka [5, 10]. TIpoBoauimu peakiiito 3MIUBaHHS BUTBHUX
aMiHOTPYIH 32 KIMHATHOI TeMIiepaTypH BIpo1oBxk 30 XB
[9]. o 10 mxa ¢inerpary momasanu 10 mm 20% ITEI -
3000, nepeminryBaiy i 3MiHCHIOBATIH PEAKIIiI0 Kpiompe-
LUIITAI 3 HOro KiHIeBOr KoHIeHTpariero 10% mpu 5°C
BIIPOXOBXK 1,5 TOAMHMU, MiCIS YOTO CyMIII HEHTPH)Y-
rysanu 10 xB ipu 1800g.

Ocan (~50 MKJT) ImicJIs KpioPEenUIiTaIlli IepEeHOCHITH
B 0,6%-1 po3uuH Xmopury Hatpito Ha Na-pochaTHOMY
oydepi 0,1 M (pH 7,4) 06’emom 300 mxur. [Ticist boro
Opasn aTikBOTY U1 enekTpodopesy. Jlo po3unny, skuit
nmuimBes, ponasaiu nie 300 mka Oydepa. Bech 06’em
PO3YUHEHOTO 0Caay IMEePSHOCHIIH B AiaTi3HIH MIIIEYOK
(rumiBka «Visking type 8/32» («Serva», Himedunna)
JiaMeTpoM 6 MM, JOBXKHHOK ~5 cM), SIKHH Mae MexXy
BIJICIKaHHS pedoBHH i3 M. M. 8—15 k/la. Ha mepmomy
etami npoBomwid piam3 y 0,6%-my pozunni NaCl Ha
Na-docharnomy 6ydepi 0,1 M (pH 7,4) 3a ximHaTHOI
TEMIIepaTypHu Ta IpHU MOCTIHHOMY IepeMilnryBaHHI
BrIpo1oBxK 1,5 ronnau 3 metoro Bunanenus [1EL. Ha apy-
rOMY eTalli [Iei MIIIeYOK IEPSHOCUIIN B HACHICHHUH PO3-
yuH [TEI'-40 000 Ta 3xificHIOBaJIN KOHIIEHTPYIOUHIA JTiaji3
3a KIMHATHOI TeMIeparypH, HOCTIHHO MepeMillyoun
BIIpooBK 1,5 roaunw. ITicsst IBoeTamHoro aiaizy opaim
ANIKBOTH JUTA eeKTpodope3y. B 06’ em 3anuiieHoro Ha-
ocany nonasanu [1EI’-3000 myst mocsirHeHHS HOTO KiH-
11eBOi KOHIeHTpawii y po3unHi 20% it 3HOBY NIPOBOIMIH
PeaxIito KpiompenuIiTamii y THX CaMHX yMOBaX. 3pa3ku
HEHTPH(YTIyBaU Ta PO3IUIUIN HA OCAJ] Ta HATOCAIOBY
pinuny. Ocaji nepepo3YHHsIII Ta e Pa3 HOBTOPIOBAIH
Bci MaHimynsnii. SDS-enekTpodope3 BUKOHYBaIH y
rpagieaTHOMY (10-25%) momiakpinaMigHOMY Teii
(ITAAT') 3a crangapTHOIO MeToUKOMO [1].

Pesynprarn anamizy eiaexrpodoperpaM roMOreHaTiB
HEaKJIIMOBaHUX JIMYMHOK ITOKA3aJIH IBI CMyTH 3 M. M. 227
ta 208 k/la (puc. 1, mopixku 1, 2) Ta 3Ha4uHO OiNbIIE
6imka 3 M. M. 78 x/la. Ilicns ¢inpTparnii BigMiHHOCTI B
CreKTpax OUIKiB akJTIMOBaHMX Ta HEAKITIMOBaHUX OCOOUH
OyJH 1Ie MOMITHIIII: Y (iabTpaTax, OTpUMAaHHUX 13 aKJIi-
MOBaHHX JINYMHOK, BIZICYTHI O17IKH 3 M. M. 65, 63, 60 Ta
52 x/la (puc. 1, nopixka 4).

Crig 3a3HaunTH, mo y 10%-my pozuusi ITEI-3000
BiOyacs KpioMpelMImiTamis 6araTbox OUIKIB 13 TKAHUH
XOJIIOAOAKITIMOBAaHUX JTMYMHOK BEITUKOTO OOPOIIHSIHOTO
xpymaka. Ha enexrpodoperpami Ha BiOBiIHII JOPIXKII
MOXHa PO3Pi3HUTH A0 12 OKpeMux cMyT (pHc. 2, TOpikK-
ku 1,2). Lle cBimIuTE PO Te, 110 HE BCi O1IKH TOJEPaHT-
HUX J0 XOJIOIY TBAPHH BUSBIISUIN CTa0UTHHICT B YMOBax
HAIIIOTO eKCIIEPHMEHTY.

BinpizHsieTscs 1 SKiCHUH CKIIa KPiOMpPeIMITiTOBAaHUX
OLIKIB i3 aKJIIMOBaHUX Ta HEAKTIMOBaHUX OCOOWH BEJIU-
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rius, Germany) to remove cell detritus. The filtrate was
supplemented with 2.5% glutaraldehyde solution, at the
ratio of 0.01 uM/pg of protein [1, 7]. The cross-linking
reaction of free amino groups was performed at room
temperature for 30 min [6]. The filtrate of 10 ml was
supplemented with 10 ml 20% PEG-3000, then mixed
and the cryoprecipitation with the final concentration of
10% was performed at 5°C for 1.5 hrs, afterwards the
mixture was centrifuged for 10 min at 1800g.

The post-cryoprecipitation sediment (~50 pl) was
transferred into 0.6% sodium chloride solution with
0.1 M Na-phosphate buffer (pH 7.4) of 300 ul volume.
Then the aliquot was taken for electrophoresis. The
remained solution was supplemented with 300 pl of
buffer. The entire volume of dissolved precipitate was
transferred into a dialysis bag (6 mm diameter and ~5 cm
length film of Visking type 8/32 (Serva, Germany)),
which had a molecular weight cut-off for 8-15 kDa
substances. At the first stage the dialysis was carried
out in 0.6% NacCl solution with 0.1 M Na-phosphate
buffer (pH 7.4) at room temperature and with a constant
stirring within 1.5 hrs for PEG removal. At the second
stage, this bag was transferred into a saturated PEG-
40000 solution and a concentrating dialysis was perfor-
med at room temperature and with a constant stirring
for 1.5 hrs. After a two-step dialysis the aliquots were
taken for electrophoresis. The volume of remained su-
pernatant was mixed with PEG-3000 to achieve its final
concentration of 20% in the solution and the cryopreci-
pitation was carried-out again under the same conditions.
Samples were centrifuged and separated into the sedi-
ment and supernatant fluid. The sediment was resuspen-
ded and all the manipulations were repeated once again.
SDS-electrophoresis was done in a gradient (10-25%)
polyacrylamide gel (PAAG) by the standard technique

[8].

The results of electrophoregram analysis of non-
acclimated larva homogenates showed two bands with
MW of 227 and 208 kDa (Fig. 1, lanes 1 and 2) and
much more 78 kDa protein. After filtration the differen-
ces in the proteins patterns of both cold-acclimated and
non-acclimated insects were much more pronounced:
there were no 65, 63, 60 and 52 kDa proteins in the
filtrates obtained from cold-acclimated larvae (Fig. 1,
lane 4).

Of note is the fact, that the cryoprecipitation of many
proteins from the tissues of cold-acclimated mealworms
occurred in 10% PEG-3000 solution. In the electropho-
regram on a corresponding track we can distinguish up
to 12 separate bands (Fig. 2, lanes 1 and 2). This attests
to the fact, that not all the proteins of cold-tolerant insects
showed the stability in our experiments.

A qualitative composition of cryoprecipitated proteins
from cold-acclimated and non-acclimated mealworms
was also different (Fig. 2). In the cold-acclimated larva
in cryoprecipitate there were found no 252, 228, 65 and
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Puc. 1. CnekTp 6inkiB o Ta nicnst xonoaoBoi aknimauii
T. molitor (3 TwxHi npu 5...7°C): M — mapkepu Monekynsip-
Hoi macu; 1, 2 — romoreHar; 3, 4 — ¢inbrpart; 5, 6 — dinbTpar
nicns 3WMBaHHA BiNbHUX aMiHOrpyn rnyTapoBUM anbae-
rigom; 1, 4, 6 — aknimoBaHi NMNYNHKK; 2, 3, 5 — HeakniMmoBaHi
TIUYUHKMN.

Fig. 1. The protein pattern prior to and after cold acclimation
of T. molitor (3 weeks at 5...7°C): M — molecular weight
markers; 1, 2 — homogenate; 3, 4 — filtrate; 5, 6 — filtrate
after crosslinking of free aminogroups by glutaraldehyde;
1, 4, 6 — cold-acclimated larvae; 2, 3, 5 — non-acclimated
larvae.

KOTO OOPOIIHSHOTO XpyIiaka (puc. 2). Y akiliMOBaHUX
JUYMHOK y KPIOTPEIHUITITaTI He BUSBICHO OUIKIB i3 M. M.
252,228, 65 Ta 60 k/]a, sKi BUNIagaroTh B 0cajl y mpodax
13 TKaHHUH HeaksiMoBaHuX 1. molitor (puc. 2, nopixku 1,
2). Y To# cammuii 4ac y KpiOTPEUUIITATI 3 aKIIIMOBaHIX
JUYUHOK MPUCYTHI OlTkH 3 M. M. 240, 32,21,191 16 x/a,
SIKUX HEMa€ y HeaksTiMoBaHuX. ToOTO, y akIiMOBaHUX
TauHOK 1. molitor Oinpie OLKIB 13 HU3KIMHU MOJICKY-
TsIpHEME MacaMu. Li OiIKr BUNIaJaroTh y 0cajl B HU3bKO-
TeMIeparypHux ymoBax mij BiumBoM 10% ITEI-3000.

CrymiHb mpenumiTaiii OiIkiB 3aJIe)KHUTH BijJ] 0araThox
mapaMeTpiB, OJHUM i3 SKUX € KOHIICHTpALlisl oJTiMepy
[5, 7, 8], ane migBumenns konnenrpamnii [IEI-3000 oo
20% He PHU3BOIUIIO 10 TIOAATBIIOT IpeIUiTaIlii O1IKiB
(puc. 3).

Cuiin 3a3HaYMTH, SKIIO 3aCTOCOBYBATH TIyTapOBHI
aJBJeril I 3IUBaHHs OlIKIB, SIKI BUIIAJIA B OCa IT1CIIs
kpionperunitamii [TET-3000 (puc. 2, nopixku 3, 4), TO,
MepI 3a BCe, Y MPEHHUITiTaTI 3 aKIIIMOBAaHUX JIMYUHOK
[IyTapOBHI aJbIeTi]] 3UIMBae Maibke BCl OLTKU, OKpIM
THX, 110 MatoTh M. M. 75 ta 11 x/la. BusiBneno, mo cmyra
3M. M. 75 xJla BiICYyTHS y CIIeKTpax OUTKIB KPiOMPEIHITi-
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Puc. 2. CnekTp kpionpeuunitoBaHux 3a gonomoroto 10%
MEr-3000 i3 dinerpaty nuunHok T. molitor 6inkiB oo Ta
nicng xornogosoi akniMadii: M — mapkepn MonekynsipHoi
macu; 1, 2 — ocapg kpionpeuunitoBaHux 6inkis; 3, 4 — ocag
nicns 3WMBaHHS BiNbHMX amiHOTpyn rnyTapoBUM anbferi-
aom; 1, 3 — aknimoBaHi; 2, 4 — HeakniMoBaHi NNYNHKK.

Fig. 2. Pattern of 10% PEG-3000 cryoprecipitated proteins
from filtrate of T. molitor larvae prior to and after cold
acclimation: M — markers of molecular weight; 1, 2 — sedi-
ment of cryoprecipitated proteins; 3, 4 — sediment after
cross-linking of free amino groups with glutaraldehyde; 1,
3 — acclimated; 2, 4 — non-acclimated larvae.

60 kDa proteins, which precipitated in the samples from
non-acclimated 7. molitor tissues (Fig. 2, lanes 1 and
2). At the same time, the 240, 32, 21, 19 and 16 kDa
proteins were present in the cryoprecipitate from cold-
acclimated larvae, and absent in non-acclimated ones.
So, in cold-acclimated 7. molitor larvae there were more
proteins with low molecular weights. These proteins
were precipitated under low temperature conditions
when affected by 10% PEG-3000.

Precipitation rate of proteins depended on many para-
meters, one of them was polymer concentration [1, 3,
4], but the rise in the concentration of PEG-3000 up to
20% did not result in following precipitation of proteins.

It should be noted that if to apply glutaraldehyde for
cross-linking of proteins sedimented after cryoprecipi-
tation with PEG-3000 (Fig. 2, lanes 3 and 4), the glutaral-
dehyde primarilly cross-links quite all the proteins in the
precipitate from acclimated larvae excluding those with
molecular weight of 75 and 11 kDa. It has been revealed
that the band 75 kDa was absent in the spectra of proteins
of acclimated T. molitor cryoprecipitates. This could
be explained with the fact that the band 75 kDa is the
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TaTiB 13 aknmiMoBaHux 1. molitor. L{e MOXke MOSICHIOBATHCH
THM, 1[0 cMyTa 3 M. M. 75 k/la € pe3ynpTaToM 31IMBaHHS
OLTBII JIeTKUX OLNKIB. YCi 1HII OUTKK B TAKOMY BUTIAJIKY
3IINUTI 3 YTBOPCHHSM JIy>K€ BEIHKHX arperaris, sKi HE
3aatHi yBiiiTH B 10% I[TAATL. V cniekrpax, 3MIMTHX [ITyTa-
POBUM AJIBJICTiIOM OLIKIB KPIOIPEIHUITITATIB i3 HEAKIIIMO-
BaHHX JINYMHOK, IPUCYTHIH Psii OLTKOBUX CMYT i3 M. M. 78,
65, 60, 36,32, 28, 24,21, 19 ta 11 x/la. CriexTpu OiIKiB
Kpiomnpenumitary 3 HeakitiMoBanuXx 1. molitor no ta micins
3IIMBAHHS MarOTh 0araTo BIAMIHHOCTEH; JaJIEKO HE BCi
OUIKM B IIUX 3pa3Kax 3IIUTI y BEJIMKI arperatu, mpo 1o
CBIJTYUTH MPHUCYTHICTB cMyT 13 M. M. 80...100 k/]a.

OCKUTBKH ITOCTa4aIbHUKaMH BUILHUX aMIHOTPYII, SIKi
MOXYTh OyTH MIIIEHHIO LTS [TiT IIIyTapOBOTO aJbIETi Y,
€ aprifid Ta mi3uH [5, 10], TO BIiAMIHHOCTI B CIEKTpax
OLIKIB, 3UIMTHX DTy TAPOBUM aJIbIETIIOM, CBITIATH PO Pi3-
HUI[IO Yy BMICTI ITUX aMiHOKHCIIOT. He BUKITIOYEHO TaKoK,
IO BiIMIHHOCTI B IHAYKOBaHI{ Ty TAPOBUM aJIbJICTiI0M
arperaiiii Mi> O1JTKaMH aKJIIMOBaHHX Ta HEAKJIMOBaHUX
JIUYMHOK 3yMOBJICHI Pi3HUM CTYTIEHEM €KCITIOHOBAHOCTI
[IUX aMiHOKHCJIOT Y PO3YHH, 10 TIOB’S13aHO 3 0COOJIMBOC-
TSAMH TPETUHHOT T4 YETBEPTHHHOI CTPYKTYPH OIJIKiB, SKa
3YMOBJIIOE JIOCTYITHICTh PEaKIiMHUX TPyN ISl 3IIHUBa-
I0YOTO areHTa.

OtpuMaHi pe3yIBTaTy MiATBEPIDKYIOTH (DAKT iCHYyBaHHS
TCHETHYHO 3YMOBIICHUX 3MiH CIIEKTPIB OUIKIB Micis
XOIIOAOBOI aKmiManii THauHoK 7. molitor. Binku 3 akmi-
MOBaHUX Ta HEAKJIIMOBaHUX KOMaX MalOTh Pi3HY CTPYK-
TypY, Ka 00yMOBIICHA OCOOIMBOCTSMH iX TiApaTHOI 000-
JIOHKH, 110 3a0e3meuye cTablIbHICTh 32 HU3BKHX TEMIIe-

partyp i aii gerigparyrounx (akropis.
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Puc. 3. CnekTp kpionpeuunitoBaHunx 3a gonomoroto 20% [IMEM-3000 3
dinsTpaTty nuuuHok T. molitor 6inkiB [o Ta nicns Xono4oBoi aknimawii:
M — mapkepu monekynsipHoi macu; 1, 2 — ocag kpionpeunniToBaHUx
Oinkie; 3, 4 — ocag nicnsa 3WMBAHHA BiflbHUX aMiHOTPYN rNyTapoBUM
anbgerigom; 1, 3 — akniMmoBaHi; 2, 4 — HeakniMOBaHI NUYUHKN.

Fig. 3. Patterns of 20% PEG-3000-cryoprecipitated proteins from filtrate
of T. molitor larvae prior to and after cold acclimation: M — markers of
molecular weight; 1, 2 — sediment of cryoprecipitated proteins; 3, 4 —
sediment after cross-linking of free amino groups with glutaraldehyde;
1, 3 — acclimated; 2, 4 — non-acclimated larvae.

result of cross-linking of lighter proteins. All other
proteins in such a case are cross-linked with forming
quite large aggregates which are not able to enter 10%
PAAG. The spectra of glutaraldehyde-cross-linked
proteins of the cryoprecipitates from non-acclimated
larvae exhibit some proteins bands with m. w. of 78,
65, 60, 36, 32, 28, 24, 21, 19 and 11 kDa. The spectra
of the cryoprecipitate proteins from non-acclimated
T. molitor prior to and after cross-linking have lots of
differences; not all the proteins in these samples are
cross-linked into large aggregates, which is confirmed
by the presence of bands with m. w. of 80...100 kDa.

Since the suppliers of free amino groups which can
be the target for glutaraldehyde are arginine and lysine
[1, 7] then the differences in the spectra of proteins
cross-linked with glutaraldehyde attest to the difference
in the content of these amino acids. It is not also excluded
that the distinctions in glutaraldehyde induced aggregation
between the proteins from acclimated and non-accli-
mated larvae are determined with various exposure levels
of these amino acids to the solution, which is related to
the peculiarities of tertiary and quaternary structures of
proteins, determining the availability of reactive groups
for the cross-linking agent.

The findings support the fact of existence of gene-
tically determined changes in protein spectra after cold
acclimation of 7. molitor larvae. The proteins from accli-
mated and non-acclimated insects are of various struc-
ture, which is determined by the features of their hydrate
coat, providing the stability at low temperatures and
dehydrating factors.




[Ipu 3acToCyBaHHI [Ty TapOBOI'O aJIbJETi Y IS 3LIH-
BaHHS OUIKIB, SIKi BUITAIN B OCA]T MICJISA KPiOMPeIUImiTaIlii
3 IIEI'-3000, y kpiompernumiraTi 3 akIiMOBaHHX KOMax
[IIyTapOBUH allbJIeTi]] 3IIUBAE Maiike BCi OUTKH, OKpiM
0inkiB i3 M. M. 75 ta 11 x/la, Toni Ik B CHEKTpax, OTpU-
MaHHX 13 HeaKJIIMOBaHUX 0COOUH, IPUCYTHIH WIJTHHA PsiI
OIJIKOBHX CMYT Y IIbOMY 3K JialTa30Hi MOJIEKYISIPHUX Mac.
OCKINTbKH MIIIEHSIMHY JIIS i1 IIyTapoBOTO AJIBJETINy €
apriHiH Ta Ji3WH, TO BiAMIHHOCTI B CIIEKTpaX OLIKIB,
3MIATHUX TITyTAPOBHUM aIBJICTiIOM, CBITYATH PO PI3HUIIIO
y BMICT1 INX aMiHOKHCIIOT a00 y CTYIEHI iX JOCTYITHOCTI
JI0 3IIUBAIOYOr0 areHTa y 0iJIkax, OTpUMaHUX 13 TKAaHUH
XOJIOZ0AKJIIMOBAHUX Ta HEAaKIIMOBAHUX JTUYUHOK
T. molitor.
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When using glutaraldehyde to cross-link the proteins,
sedimented after cryoprecipitation with PEG-3000, in
the cryoprecipitate from acclimated insects the glutar-
aldehyde cross-links quite all the proteins except the ones
with m. w. of 75 and 11 kDa, meanwhile in the spectra
obtained from non-acclimated individuals there are many
protein bands within the same range of molecular
weights. Since the targets for the effect of glutaraldehyde
are arginine and lysine, the distinctions in the spectra of
proteins cross-linked with glutaraldehyde attest to the
difference in the content of these amino acids or in the
level of their availability to cross-linking agent in proteins
derived from the tissues of cold acclimated and non-
acclimated 7. molitor larvae.
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