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SU THAY POI CAU TRUC KHONG GIAN POAN TRONG
MANG CUA THU QUAN HORMONE TANG TRUONG
TRONG QUA TRINH HOAT HOA

Tran Thanh Théo' , Michael Waters’ va Andrew Brook’
ABSTRACT

The binding of growth hormone (GH) molecule to its two consecutive GH receptors
(GHR) will activate GHR, thus resulting in the activation of a series of relative pathways
including JAK2/STATS. This activation will induce pleiotropic actions on cellular
development, metabolism and growth. BA/F3 cell lines were transduced with retroviral
supernatant containing mutated GHRs on the linker containing the EED motif. Mutations
were engineered by inserting 1 or 2 o helices (4 or 7 Alanines) after EED motif or by
substitution of EED (-) by KKR (+) or AAA (nonpolar). There are 10 ways of organizing
to produce transfected cell lines: (Wt-Wt), (Wt-KKR), (Wt-AAA), (KKR-KKR), (AAA-
AAA), (Wt-7A), (Wt-44), (44-74), (7A-7A), (4A-4A4). Relative positive controls with the
addition of GH were also set up. Transfected cells were harvested and observed the
phosphorylation of STATS via Western blot method. Cell proliferation assay was also
conducted. The results showed that there was an increase in the phosphorylation of
STATS and cell proliferation at the cells transfected with (Wt-KKR) and (Wt-AAA) in
comparison with other samples. This proved that any change in the polar attraction
between 2 linkers of the dimeric complex would reorient the conformation of the
transmembrane/cytoplasmic domain towards the realignment of JAK2 thus resulting in
the activation of JAK2 or STATS that controlling cellular growth and maturation.

Keywords: growth hormone (GH), growth hormone receptor (GHR), the linker,
activation

Title: The conformational change of the transmembrane domain of growth hormone
receptor in the activation process

TOM TAT

Khi hormone ting trucng (Growth hormone-GH) bam vio 2 thu quan lién tiép cia né
(Growth Hormone receptor -GHR) sé dan dén sw hoat héa ciia GHR, tir d6 sé gay xiic tac
mét chudi cdc phan img kich thich qud trinh sinh truong, trao déi chat va phat trién,
trong d6 c6 chudi JAK2/STATS. Suw nghién ciru Vé vai tro ciia trinh ti lién ket phia trén
doan trén mang ciia receptor dwgc tién hanh bang cdach tao ra cdc dong té bao chudt
Ba/F3 c6 nhiém cdc retrovirus mang cdc dot bién twong img trén doan lién két xung
quanh trinh tw EED (Axit glutamic-Axit glutamic-Axit aspatic). Pt bién can thiép vdo
doan lién két theo hai hudng: tang chiéu dai trinh ti lién két bang cdch thém 1 chudi
xodn a (4 Alanine) va 2 chudi xodn o (7 Alanine) sau trinh tw EED, hodc lam thay doi
dién tich am cua doan EED bang dién tich dwong ciia dogn KKR (Lysine-Lysine-
Arginine) hodc doan AAA (3 Alanine) trung tinh. Co 10 cach b6 tri thi nghiém dé tao cic
1é bao mang cdc receptor tiwong irng trong moi truong khéng dwoc bé sung GH: (Wt-Wi),
(Wt-KKR), (Wt-AAA), (KKR-KKR), (AAA-AAA), (Wt-74), (Wi-44), (44-74), (74-74),
(4A4-44). 10 doi ‘chiing duong twong umg co b6 sung GH vio méi t ruong nudi ciing dioc
theo déi. Cac té bdo sau khi chuyén nhiém sé dwoc thu hoach va kiém tra su phosphoryl
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hoa cia STATS qua phuong phap Westernblot. Thi nghiém theo doi su gia tang 56 lrong
té bao ciing dwoc tién hanh song song. Két qud cho thiy dd cé sw gia tang leong
phosphoryl hoa cua STATS va su sinh truong cdc 1é bdo ¢ nghiém thirc (Wt-KKR) va (Wt-
AAA) so véi cdc nghiém thire khdc. Diéu nay chimg t6 rang e hdp dan tinh dién giita
cde trinh tw lién két cia cic GHR thay doi sé thic ddy sw xoay ciia doan xuyén mang
(PXM) hodc doan trong mang (PTM) theo hwéng hoat héa chudi JAK2/STATS, tir @6 lam
ting sinh cdc hoat dong sinh trudng va phat trién cia té bdo.

Tir khoa: Hormone tang truong (GH), thu quan hormone ting truéng (GHR), doan
lién két, hoat héa

1 MO PAU

Khi hormone GH bam vao receptor ctia né thi cac receptor s& thay doi cdu trac sap
xép 1am cho phan tir JAK2 (Janus Kinase 2) nam trén doan trong mang s& tién lai
gan nhau dé tao diéu kién cho phan g phosphoryl hoa xay ra, tir d6 kéo theo sur
phosphoryl héa ctia mot loat cac phan tir tyrosine kinase ké bén va tao noi bam cho
cac phan tit STAT (signal transducer and activator of transcription). STAT sau khi
duoc hoat hoa s& di vao nhan va diéu hoa hoat dong cua cac gen co6 lién quan. Ciu
trac tinh thé cua phic hop GH: 2GHR dé chiing t6 rang trong qué trinh hoat hoa
receptor, GH dd bam vao phirc hop 2 receptor lién tiép 1an luot & timg vi tri két
hop v6i do ai luc khac nhau trong d6 vi tri lién két sau co ai luc cao hon vi tri dau
tién. Cau trac tinh thé cling 1am sang to giira 2 receptor nay di c6 sy nhi tring hoa
lam gan két chiang lai voi nhau trude khi hormone bam vao. Véan dé dit ra 1a doan
nao cua receptor: doan ngoai mang (BNM), doan xuyén mang (BXM) hay doan
trong mang (BTM) dong vai tro then chét va receptor da thay doi cau trac nhu thé
nao dé hoat hoa chudi JAK2/STATSs sau khi hormone bam vao? Do han ché vé mit
ky thuat, cAu tric cia PTM va BPXM trong phirc hé nhi phan van chua dugc tinh
thé hoa. Do d6 hang loat cac gia thuyét va tranh luan da duoc dua ra dé giai thich
cho qua trinh hoat hoa GHR.

Trude day, cac nha khoa hoc léy su nhi trung hoa 1am mo hinh co ban cho sy hoat
hoéa cia GHR [Cunningham, B., Ultsch, M., (1991); Fuh, G., Cunningham, B. C.,
Fukunaga, R., (1991)]. Tuy nhlen cac nghlen clru sau nay da chung td su nhi trung
hoa chi la dleu kién can dé khoi dau su hoat hoa GHR. Hardlng, P.A. Wang, .
(1996) va Ross, R/M., Leung, KC. (2001) lan luot chimg t6 rang mot s6 dang
GHR dot bién tuy c6 thé nhij tring hoa va gin két GH nhung van khong hoat hoa
dugc. Do d6, c6 thé nhan thay rang dé hoat hoa GHR, sy nhj tring héa phai lam
thay doi cau trac khong gian cia GHR dé khoi dau cac chu trinh tin hiéu twong
{rng bén trong té bao. Noi cach khac, diéu quan trong 13 su nhi tring hoa phai dién
ra nhu thé nao dé phat tin hiéu dén cac phan tng noi bao chir khong phai ban than
sy nhi trung hoa. Theo Rowlinson, S., Behncken, S., Rowland, J., (1998), su thay
d6i cAu tric khong gian cia PNM trong chudi nhi phan c6 thé 1am sap xép lai vi tri
cua 2 receptor trong phtrc hé theo cach hoat hoa chu trinh cia GH. Poger va Mark
(2010) ciing ting ho gia thuyét nay bang cach chimg minh ring 2 doan DPNM di
xoay quanh nhau 45°-14° trong qua trinh hoat hoa cia GHR.

Khi sy thay dbi cau triic khong gian ciia GHR dugc chu trong hon trong co ché thi
vai tro cua ting DPNM, BXM va BDTM cling bat dau duge phan tich. Chen, C.,
Brinkworth, R., Waters, M. J. (1997) cling nhin nhan vai tro6 cia DPNM khi nhitng
dot bién xay ra tai noi lién két giita 2 receptor & DPNM c6 kha nang lam gian doan
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su hoat hoa GHR. Tuy nhién, Gent, J., Van Kerkhof, P., (2002) va Wan, Y.,
Zheng, Y., (2003) lai chimg minh raing DNM thuc sy khong c6 vai tro then chdt
trong viéc duy tri trang thai nhi phan cua 2 receptor. Gent, J., et al. (2002) cho ring
DXM méi co vai tro chii yéu trong su nhi tring hoa va DNM, con DTM c6 chirc
nang hd tro dé su nhi tring hoéa dién ra thuan loi. Piéu nay giai thich tai sao cac
dot bién lién quan t6i PNM va DTM ciing lam anh huong téi sy hoat hoa GHR.

DXM ciia GHR gbm c6 24 axit amin va c6 cdu trac xoan dang o. Mic du di co
nhiéu nghién ciru vé cac dot bién lién quan téi DNM va DTM cing cac bénh co
lién quan, cho dén nay van chua c6 kiéu hinh nao dugc xac dinh lién quan dén céac
dot bién trong cu trac DXM. Thuc chit vai trd cua XM trong sy thay ddi cdu
tric khong gian cua cac receptor twong ung trong qua trinh hoat héa ctia n6 da
dugc ching minh & mot s6 loai receptor nhw ANP (arterial natriuretic peptide)
[Ogawa, H., Qiu, Y., (2004)], TGF-a (transforming growth factor) [Zhu, H. J., &
Sizeland, A. M. (1999)], G protein couple receptor [Gether, U., Lin, S., (1997)]. O
erythropoietin receptor, Livnah, O., Johnson, D. L., (1998) da chirng minh rang khi
chén thém 30 axit amin vao doan lién két nim phia dudi BDXM co thé hoat hoa
receptor trong diéu kién khong c6 hormone. Twong tu, ddi v6i GHR, Brown, R.,
Adams, J., (2005) ciing chimg t6 GHR c6 thé hoat hoa doc 1ap khi chén thém cac
axit amin Alanin vao dau cacboxyl cia chudi XM trong dé sé luong cac Alanin
chén va vi tri chén ¢ anh hudng dén cuong do hoat hoa.

Nghién clru nay ung ho gia thuyet cua su hoat hoa doc 1p cua GHR dya vao su
xoay chuyén cua cac doan cau triic nim trong phirc receptor nhi phan. Trong khi
su két hop giita cir dong dang kiém va xoan 1a mé hinh duge gia dinh vé sy hoat
hoa ctia erythropoietin receptor thi su két hop giita cir dong theo hudng xoay va
theo chiéu doc lai 1a gia thuyét cua Brown, R., et al. (2005) trong qué trinh hoat
héa GHR. Gan day, trong mot nghién cuu khac ctia Rowlinson, S., Yoshizato, H.,
(2008), viéc chén Proline va Glysine vao doan lién két giita DPNM va DXM ciia
GHR d3 din dén su thay ddi cAu tric cta chudi xodn DXM va lam thay ddi su hoat
hoa ciia STATS/ERK vé ti €.

Dé nghién ciru vai tro cia XM trong qué trinh hoat hoa doc lap cua GHR (hoat
hoa khong can hormone gin két) dua trén mo hinh thay ddi cu trac khong gian
cua phtrc nhi phan, cAu trac cia doan lién két gitta DPNM va BXM duogc thay doi.
Qua cac nghién ctru ndi bo, nhom Waters thudc vién Sinh hoc phan tir truong Pai
hoc Queensland dua ra gia thuyét rang khi chua c¢6 GH, dau amin ciia cac DXM
trong phirc nhi phan cach xa nhau do lyc déay giita 2 doan EED cing mang dién
tich 4m ctia doan lién két. Khi d6 2 don vi JAK2 trong phtc hé ciing s& nam cach
xa nhau. Sy bam ctia GH vao phuc h¢ nhi phan s& lam cho dau amin caa DXM tién
vé nhau trong khi dau cacboxyl cach xa nhau hon, tir d6 1am 2 don vi JAK2 lién
két véi DTM tién lai gin nhau gdy hoat héa céc tin hiéu ndi bao. Do do, néu lyc
hap dan gilta 2 doan lién két nam phia trén DXM thay doi co thé dan dén sy sip
x€p lai cau trac tuong Gmg cua DXM, tu do gdy anh huong dén sy hoat hoa ciia
receptor. Trong nghién ctru ndy, cac GHR thé mang dot bién twong Gmg ¢ doan
lién két ndm trén DXM di duoc tao ra trude khi cho chuyén nhidém vao té bao
chuot Ba/F3. Dé kiém dinh gia thuyét vé su xoay chuyén do Iyc hip din tinh dién
gitta cac BPXM, doan lién két co trinh ty EED (-) s€ dugc thay thé béng doan axit
amin tuong tmg khéng mang dién hodc mang dién dwong. Mit khac, gia thuyét vé
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su xoay chuyén cdu traic DXM theo chiéu doc ciing dugc kiém chimg bang cach
chén thém tir 1-2 vong xo0dn o vao DXM sau trinh ty EED.

Su thay ddi cdu tric khong gian cua GHR tir qua trinh hoat hoa doc 1ap cua n6 s&
duoc danh gia gian tiép qua cuong do phosphoryl hoa cua STATS ¢ cac té bao
chudt Ba/F3 mang cac dot bién khac nhau. Sy hoat hoa cia GHR & céac té bao nay
cling duoc danh gia qua biéu do vé sy gia ting s luong té bao quan sat dugc.

Qua két qua nghién ciru, chung t6i nhan thay rang doan lién két gitra DNM va
DXM c6 vai trd quan trong trong viéc truyén tai tin hiéu dén DXM tir d6 1am xoay
chuyén DXM theo hudng thuan lgi cho su phosphoryl cac phén tir JAK2 va hoat
hoa cac tin hi€u ndi bao.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1 Thoi gian va dia diém nghién ciu

Nghién ctru duge trién khai tai phong thi nghiém nhém Waters, Vién sinh hoc
phan tir (Institute for Molecular Bioscience)-truong dai hoc Queensland tir thang 3
dén thang 8 nam 2011.

2.2 Cac phuong phap nghién ciru

2.2.1 Swtao cdc cdu triic dot bién & doan lién két

Doan lién két bao gdm 14 axit amin dinh vi giita PNM va phan trén cia DXM.
Cac dot bién & trinh ty lién két cua receptor hoang dai ¢ tho (rGHR) duoc cung
cAp boi nhom Waters. Cac dot bién nay s€ dugc chuyén nhiém vao cac dong té bao
chu6t nguyén thuy Ba/F3. C6 4 dot bién dugc can thiép vao doan lién két bao gdm

d6t bién chén 4 Alanine va 7 Alanin sau trinh tw EED, d6t bién thay EED bang
KKR va AAA.

Béang 1: Cac axit amin thao tac va dién cwc twong wng

Tén axit amin Ky hiéu Dién cuc
Alanine A Trung tinh
Glutamic acid E Am
Aspatic acid D Am
Lysine K Duong
Arginine R Duong

EED (Glutamic acid-Glutamic acid-Aspatic acid). Dién cuc (---)
KKR (Lysine-Lysine-Arginine). Dién cyc (+++)
AAA (Alanine-Alanine-Alanine). Dién cuc (trung-trung-trung)

AAA

o]
BPoan ngodi mang (ECD}—LPQMSPFTCEEDFRIF PWFELIIIFGIFGLTVMLFVFIFEKQQRIKM-Dogan trong méng (1CD)

T
Dogn fién két KR Pogn xuyén mang
++

K
+

2vbng
ABAAANN

&
Poan ngodi méng (ECD)-LPQMSPFTCEEDFRFPWFLIIIFGIFGLTVMLFVFIFSKQQRIKM-Doan trong méng (1CD)
L

AAAA
1wvdng o

Hinh 1: Doan lién két giira doan ngoai mang-doan xuyén mang cung cic dot bién dwoc
thao tiac
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2.2.2 Bdnh gid sw tang sinh ciia cdc dong té bao mang cic GHR dét bién ¢ doan
lién ket
Tao cdc vector retrovirus bang chuyén nhiém

Hoa tan Lipofectamin'™ 2000 va cac plasmid pQCXP-CMV/TO (chira gen khang
puromycin) hodc pQCXIH-CMV/TO (chtra gen khang hygromycin) cé chira cac
dot bién tuong Gng trong Opti-MEM 5 phiit trudc khi tron voéi nhau va u hon 20
phit. M&i hdn hop sau do dugc chuyén nhidm vao céc té bao platinum-E (Plat E)
da dugc nudi ¢ mat do 1.7 x 10° té bao/2 mL DMEM. Té bao di chuyén nhiém
tiép tuc duoc nudi ciy & 37°C trong 24gid sau d6 trude khi dung dich nudi cy
dugc d6i mai trong 24 gid tiép theo. O ngay thir 3, té bao duoc chuyén sang nudi
cay & 35°C. Sang ngay tiép theo dung dich nudi cdy da chua cac retrovirus mang
cac plasmid dot bién va sén sang cho viéc tai nap.

Tdi nap kép dong té bao Ba/F3 di mang dét bién cé sdan bang cdc retrovirus

Céc té bao Ba/F3 d3 duoc tai nap 1an thir nhat véi cac plasmid chira cAu trac dot
bién s& dugc chon loc qua su ton tai cia chiing trong méi trudng khang sinh twong
tmg. C6 5 dong té bao Ba/F3 duoc sir dung bao gdm dong té bao chira GHR binh
thuong (Wt) va dong chira GHR mang 4 dot bién ¢ doan lién két: 4A, 7A, KKR,
AAA.

2x10° té bao Ba/F3 (5 dong té bao) duoc tiép tuc tai nap 1an thir 2 véi cac dung
dich retrovirus mang cac plasmid twong tng da dugc ly tam. Hon hop céc té bao
va retrovirus s& tiép tuc dugc nudi cay trén moi trudong moi cd b6 sung Spg/ml
polybrene va dung dich nuéi cdy RPMI dugc bd sung 4% IL-3 trong 24 gid. Khi
cac té bao Ba/F3 bat ddu ting sinh, cic khang sinh twong tng (400pg/ml
Hygromycin) duoc b sung dé loai bo cac té bao chét do khong tai nap thanh cong.
Trong qua trinh nudi cdy, tiy vao lugng t& bao chét nhidu hay it ma dung dich nubi
ciy o bo sung khang sinh s& dugc 1am mai.

Sau khi tai nap lan thir hai cac dong té bao nay, két qua thu dugc cac dong té bao
mang 2 loai cau tric receptor bao gom: Wt-Wt, Wt-7A, Wt-4A, Wt-KKR, Wt-
AAA, KKR-KKR, AAA-AAA, 4A-TA, TA-TA, 4A-4A.

Thi nghiém theo déi sw tang sinh ciia té bao

Céac dong dot bién Ba/F3 khac nhau c6 kha ning khang khang sinh dugc nudi
dudng trong mdi trudng giau dudng chat (RPMI c6 bd sung 10% Serum suprerme
va 10% L-Glutamin) va sau d6 dugc chuyén sang méi truong it dudng chat hon
(RPMI c6 bd sung 2.5% Serum suprerme va 10% L-Glutamin) dé khao sat sy ting
sinh ctia ching. Té bao dugc rira 3 1an voi PBS dé loai bo dudng chat trong moi
truong nudi. Khéi ddu & mat do bang nhau ¢ 125 x 10° té bao, sé lugng té bao s&
duogc theo ddi mdi ngay cho dén ngay thir 5 bang phuong phap nhuém Trypan blue
trén budng dém té bao.

2.2.3 DPanh gia sw phosphoryl héa cua STATS trén dong té bao mang cdc receptor
dot bién
Chuyén nhiém dong té bao HEK 293 (té bao thin phoi nguwoi)

Té bao HEK duoc chon do do biéu hién ciia GHR rat th?ip va phan ung tbt dbi vai
GH mdt khi dugc chuyén nhiem cac cau trac GHR dét bien. Céc té bao dugc nudi
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v6i mat do 4 x 10° t& bao/2mL DMEM trong 24 gid trude khi chuyén nhiém véi
cac vector pQCXIH CMV/TO mang cac dot bién khac nhau. Do d6 biéu hién cua
STATS trong céac té bao sau chuyén nhiém rat thap nén mot lwong nho 250 ng/ml
STAT5 ADN di dugc bd sung vao cac vector dot bién dé dong chuyén nhidm vao
trong cac té bao HEK. Cac té bao dd dugc bo déi trong DMEM media khong co
FBS trong vong 16 gid trude khi thu hoach. Sau khi bo doi, cac ddi ching duwong
dugc bd sung GH (200 ng/ml) trong 10 phat (37°C). Cac dbi chimg duwong duoc
thiét 1ap dé so sanh sy hoat hoa cua GHR trong méi truong khong c6 GH va
c6 GH.

Western blot

Céc té bao duoc rira mot 1an v6i PBS binh thudng va trong chit dém lanh (ice-cold
buffer) (PBS duoc bd sung 100uM NaVO3). Té bao duoc thu hoach va dem ly tim
& tbc d6 13000 g trong 5 phut. Sau khi loai bo cac dung dich dém, mang té bao
dugc pha v& bang dung dich RIPA buffer dé giai phong cac protein. Trong dung
dich RIPA c6 b sung chat trc ché protease dé protein khong bi phan hiy trong qué
trinh thao tac. Sau khi dwoc phan cit bang RIPA, té bao c6 thé dugc bao quan
& -80°C dén khi thao tac.

Po nong dg protein tong thé
Phuong phép Bradford (BCA) dugc st dung véi RIPA buffer
SDS-PAGE

20 pg protein ciia mdi mau té bao s& duge bd sung thudc nhudm protein c6 chira 5
ul SDS va DTT. Hon hop dugc 1am nong ¢ 95°C dé 1am bién tinh protein trude khi
dem ly tam tai 13000 g /1 phat. Hon hop protein-thudc nhudém dugc dién di trong
7% SDS-PAGE gel (100 V, 90 phut). Manh gel c6 chira protein sau d6 s€ dugc
chuyén sang 16p mang chuyén dung PVDF (Immobilon-P, Millipore) c6 tam
methanol va dung dich tai. Protein tir 16p gel s€ duoc tai qua 16p mang & hi€u dién
thé 150V trong 60 phut trén mot hé thong chuyén tai chuyén dung (Pharmacia).

Blocking

Lép mang c6 chira protein s€ dugc rira so trong TBS (Tris Buffered Saline)-Tween
20%, sau d6 duoc ngdm trong dung dich TBS c6 chira 5% sita (khong chét béo)
trong 1 gid. Lép mang tiép theo dugc rira 1 1an trong TBS trude khi dugc o véi cac
khang thé.

Nhuém khang thé

L&p mang s& dugc nhudém 2 1an trong dung dich BSA c¢6 hoa tan khang thé dé bat
dinh STATS5. Péu tién 16p mang dugc U voi khang thé so cap (thd) Phospho
STAT5 Y694 & 4°C qua dém. Khang thé nay s& bam vao cac phan tir STATS da
dugc phosphoryl hoa. Sau d6 16p mang dugc rira 1 1an véi dung dich TBS va dem
Ui voi khang thé thir cdp HRP-anti rabbit IgG trong 1gio & nhiét d6 phong. Khang
thé thtr cip nay co tac dung bam vao cac khang thé so cip da bam dinh phospho
STATS5. Ca khang thé so cdp va tha cap déu duoc pha trong dung dich BSA
(Bovine serum albumin) 5% vdi ti 1& duoc an dinh theo nha san xuat.
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Cac 16p mang s& duogc rira 3 lan trong TBS-Tween 20% trude khi dem nhudém voi
dung dich ECL/5 phut ¢ nhiét d6 phong. Sau d6 16p mang sé dugc quan sat dudi
tia X.

Sau khi quan sat luong protein STAT5 dugc phosphoryl héa (P-STATS), tim
mang s& duoc rira va nhuém lan 2 dé quan sat lugng STATS téng. Luc nay, cac
khang thé so cap va thi cap twong Gmg dé do luong STATS tong sé dugce su dung
Muc dich cia viéc quan sat luong STATS tong 1a dé quan sat su sai so trong viéc
tai cing mot lwong protein vao moi mau. Néu lugng P-STATS & 2 mau khac nhau
va luong STATS5 tong biéu hién nhu nhau thi ching to su sai khac vé P-STATS5 la
do ban chét té bao chtr khong phai do thao tac.

3 KET QUA VA THAO LUAN

3.1 Sy hoat hoa déc lap va sy phosphoryl héa ciia STATS trong cac té bao
mang gen dot bién

Dé khao sat xem néu nhiing thay doi trong trinh tu doan lién két c6 anh hudng dén
su hoat hoa cia GHR, 2 loat thi nghi€ém da duogc thiét 1ap trong do cac té bao duoc
nudi trong diéu kién c6 va khong c6 GH dé so sanh. Cac nghién ciru trude chimg
td rﬁng su hoat hdéa cua GHR ti 1¢ thuan v6i mirc ¢ phosphoryl hoéa cua STATS.
Két qua thay rang su can thiép vao cau tric GHR c6 thé 1am cho cac phan tir nay
tu hoat hoa truc tiép ma khong can GH. Hinh 2 cho thiy trong méi trudng c6 va
khong ¢6 GH, sy phosphoryl héa cua STATS déu duoc quan sat ¢ cac mirc do
khac nhau. Diéu niy mét 1an nita khang dinh sy thay doi cau tric cua GHR trong
chudi nhi phan c6 vai trd hoat hoa GHR trong méi truong vang mat GH [Brown, et

al., (2005)].
weewow Wt KKR AAA NoGHR W Wb Wr 4A A 44 Wi A 4A
KKR AAA KKR AAA GH GH GH 1A 4A 7 GH GH GH
poars o= 0 B UGS S = SR
- ew =5 e an
SAD e e a» o
2a) 2b)
Hinh 2: Su phosphoryl héa ciia STAT5 (P-STATS5) ciia cic té bao mang cac GHR ddt bién

khac nhau
2a) Dong té bao chuyén nhiém mang (Wt-KKR) va (Wt-AAA) so sanh véi cac doi chimg
2b) Dong té bio chuyén nhiém mang Wit-74) va (Wt-44) so sanh véi cc doi chig.

Hinh 2 cho thiy da c6 su khac biét vé luong P-STATS5 & cac té bio mang cac cdu
trac receptor khac nhau. Pac biét cac té bao dwoc chuyén nhiém dé mang (Wt-
KKR) c6 lugng P-STATS5 cao hon so véi céc té bao chi mang mot loai receptor Wt
hay KKR. Twong tu, cac t& bao c6 mang phirc hop (Wt-AAA) ciing ¢6 lugng P-
STATS5 cao hon so véi cac té bao chi mang mdt loai Wt hay AAA. Nguoc lai, dbi
v6i cac té bao mang GHR trong truong hop doan lién két duogc bd sung thém vong
xodn a, ham luong P-STATS & céac té bao mang (Wt-7A) va (Wt-4A) da khong thé
hién c6 su chénh léch rd hon so véi cac té bao chi mang Wt/7A/4A twong tng.
Diéu nay cho thay su thay d6i vé luc hap dan giita cac phan tir trong hé nhi phan
¢6 tac dung rd rét trong viéc hoat hdéa GHR hon la sy thay ddi vé chibu dai cac

206



Tap chi Khoa hoc 2012:22b 200-209 Truong Dai hoc Can Tho

doan lién két. N6i cach khac, khuynh huéng xoay c6 thé c6 vai trd quan trong hon
la sy thay d6i theo chi€u doc cua céac phan tir receptor trong qua trinh hoat hoa.

Te bao mang (Wt-KKR) va (Wt-AAA) c6 ham lugng P-STATS cao hon so vdi cac
mau khac trong cing diéu kién khong c6 GH. Piéu nay c6 thé 1y giai khi luc day
giita EED-EED (am- am) dugc giam dan bang cach thay d6i EED-AAA (am-trung
tinh) va EED-KKR (&m- duong) thi luc hap dan tang dan lam rat ngén khoang
cach gitra 2 doan lién két tir d6 1am cho phan trén cia XM tién lai gan nhau, phan
duéi xa nhau va tao diéu kién cho sy phosphoryl hoa ciia JAK2 va ctia STATS.

Luong STATS tong & cac dong té bao c6 bd sung GH c6 sy giam rd rét, cho thdy
cac té bao néu chiu tac dong cua GH trong mot thoi gian dai s€ co sy bét hoat
STATS. Hay noi cach khéc, sy tac dong duong tinh cia GH 1én té bao 1a khong
lién tuc do phan ung hoat hoa su téng hop STATS dién ra theo chiéu nguoc lai
dudi tac dung cua cac enzyme trc ché. Diéu nay ciing phu hop véi cac nghién ciru
trude day cua Gebert va cong sy nam 1997 va 1999 trong do STATS s& dugce hoat
hoa néu té bao chiu sy tic dong cua GH it nhat 1a 20 phat. Tuy nhién, hiéu ing s&
dién ra ngugc lai sau 4 gio do sy khoi dong chm cua cac hé enzyme tc ché qua
trinh tong hgp STATS5.

3.2 Su sai khac vé toc d9 ting truéng ciia cic té bao mang receptor dot bién

800000
—— Ba/F3
700000
/ == Wt-KKR
600000
//I =i Ba/F3-KKR
500000 == Ba/F3-AAA
400000 — WtdA
300000 —0—Wt-7A
— Wt-AAA
200000 -~
—A-TA
100000
4A-4A
3a) 0 — WT-WT
. Day 1l Day 2 Day 3 Day 4
Khong GH Y y Y Y
1400000
1200000 —¢— Ba/F3
1000000 = WeKKR
—d— Ba/F3-KKR
800000 —=— Ba/F3-AAA
600000 —— Wt-4A
——\Wt-7A
400000
e T A-7 A
200000 - s ] - £} A
0 Wt-Wt
, Day 1 Day2 Day 3 Dav4
3b) Cé GH

Ba/F3: cdc té bao khéng dwoe chuyén nhiém cdc receptor.

Hinh 3: Su gia ting ) lugng cac té bao trong diéu kién c6 GH (3a) va khéng c6 GH (3b)
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Két qua theo doi su gia tang s6 lugng cua té bao cho thiy ring trong diéu kién co
GH, du voi cac téc do tang truong vé so luong té bao khac nhau nhung tit ca cac
té bao déu c6 khuynh huéng gia ting Ve s0 luong theo thoi gian. Nguoc lai, trong
moi truong khong c6 GH, chi c6 cac té bao mang (Wt-KKR) va (Wt-AAA) m&i co
¢ do song sot va tang trudéng cao ké tir sau ngay thir 3 trong khi cac dong con lai
thi ti 1é chét cao ngay sau ngay thr 2 hodc thir 3.

Trong moéi truong c6 va khong co GH, da s6 cac dong té bao déu co sy giam manh
vé s6 lugng sau mot ngay nudi cay trong m01 truong mdi (hinh 3a va 3b). Nguyén
nhan cua su chét hang loat nay la do da s6 cac dong té bao bi sdc khi chuyen sang
mdi truong nghéo dudng chit va khong thich nghi kip. Tuy nhién, d6i v6i dong
(Wt-KKR) va (Wt-AAA), kha néng thich nghi cua té bao nay cao hon, didu nay
duoc thé hién qua két qua riang day 1a 2 dong duy nhit c6 sy gia ting s6 luong té
bao ¢ ngay thu 2 (hinh 3a).

Do cac dong té bao dwgc nudi dudng va thay ddi dung dich nuéi cdy mdi ngay
trong diéu kién khong c6 khang sinh nén dén ngdy thir 5 thi mot s6 dong té bao bi
nhiém nam, do d6 két qua chi dugce thong ké dén hét ngay thu 4. Nghiém thirc
duong c6 bd sung GH cua dong té bao (Wt- AAA) ciing bi nhiém nam sém nén
khong dugc thong ké trén dd thi. Tuy nhién & cac lan lap lai trude két qua thé hién
rang dong (Wt-AAA) trong diéu kién c6 GH c6 toc do ting rat cao va chi sau
(Wt-AAA).

Riéng d6i véi dong ddi ching 4am Ba/F3 nguyén thity, du trong méi truong c6 GH
hay khong GH thi dong té bao nay ciing khong thich nghi ndi vi méi truong mai.
Diéu d6 cho phép suy luan rang cac dong Ba/F3 c6 mang dot bién khac nhau &
GHR c¢6 hiéu ung lam ting tinh thich nghi cua té bao trong méi trudng ngheo
dinh dang

Két qua veé toc do tang truong cua té bao phu hop véi két qua vé su phosphoryl hoa
cua STATS d01 v6i cac mau té bao c6 mang (Wt- KKR) va (Wt-AAA). Diéu d6 ¢
thé 1ap luan rang khi lyc hip dan giira cac doan lién két ctia 2 receptor trong hé nhj
phan thay doi, cau trac khong gian ciia DXM c6 thé dugc xoay chuyén theo hudng
tao diéu kién cho su phosphoryl hoéa cac phan tir JAK2, tir d6 dan dén sy hoat hoa
cac phan tir STATS va gy cac phan (rng ndi bao lam tang cuong cac qua trinh sinh
trudng va phat trién cua té bao.

4 KET LUAN VA PE NGHI

Két qua chimg to sy thay doi cau trac khong gian ciia PXM va DTM co vai tro
quan trong trong su hoat hoa GHR dé phat hiéu 1énh diéu hoa cc qua trinh sinh
truong, phat trién va trao d6i cht cua té bao. Két qua trong nghién ciru nay hd tro
gia thuyét ban dau ciia nhom Waters: sy xoay chuyén ctia cac PXM va DPTM trong
phirc hé nhi phan c6 thé 1a co ché gay hoat héa GHR trong diéu kién khong co GH.
Pé lam 1d hon vai trd cia PXM/DTM va sy thay doi ciu triic khong gian cua
GHR trong qua trinh hoat hoa, cac dot bién khéc can thi€p vao cAu tric cua doan
lién két (Hinh 1) cAn duoc tién hanh trong cac nghién ciru tiép theo.
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