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Nineteen isolated growth hormone-deficient patients, twenty family members from 12 families,
Siriraj Hospital were studied for growth hormone deﬂciency_ comparing with 10 normal controls by PCR
technique and restriction enzyme analysis (Sma |, Hae Il and Bgl | respectively). It was found that there is no

deletion of GH-1 gene.

However, point mutation was screened by rest_n'ction enzyme Fok |, it was found that no base
substitution occured in the intron 3. But the studies of utilizing DNA sequence analysis of PCR amplification
products have detected point mutations of the GH-1 gene. [t was found that in one family base substitutions

appear as the following :

Exon 1, parents and child are heterozygous for a C—>G transversion at the 5" base and father is

heterozygous for a T—>C transition at the 6" base.

Intron 1, at the 18" base, father is heterozygous for a C—>G-A transversion. Mother and child

are heterozygous for a C—>»G transversion and found 2 bases deletion (AT) at the 64" and 65" base

respectively in parents and child.

Intron 3, father is two heterozygdus for a T—>C transition and G—»C transversion at the 17" and

26" base respectively.

intron 4, mother is homozygous for a T—>A transversion at the 90" base. From these results we

can say that point mutations of GH-1 gene were probably the cause of the growth hormone deficiency of the

patients.
MAIM.NANRANANT _ meiledoiidn "\Dp(\)\ r"c') drg.)
M. zanaed muuwoumwml‘ INWY ““‘x SK@J .

Un13finwn.. 2541 muuaﬁammwml" mm‘m Btny / /37‘010




- A

asingsusEnA

Inenimugertuil ".ﬁéﬂ:34qa‘qa‘lﬂﬁfam'v'uﬁfmmwﬁmmﬁmqm\muﬂ'\uﬁwﬁu
Q"‘ﬁh‘numuwwqmnnﬁquﬁﬂﬂumuﬁ’aeia'lﬂﬁ _

spamanrarsd wardl 3luine usvsssmenmansd sann iazna e
Vinsineniinug uarensrsiiBneinendnudion JoviuldlifuurdouscdoRndi
Fine 10N Fidtndaninaen

soamansiansd a2, i yovae Uay  fdwmnanniantd e Nl
ghrdneanygs FaAuusiutlafounndes i Wanendwufisainngsoietu

tﬁ‘d'mmmmqﬁ?ﬁ un, qvianed Fusfug Aldamvde uncdtAnuustiidy
UsrlumTunnside

Tadisdngnde  qiiansalumingnde ﬁmﬁ*quaﬁ'umumﬁiuquw uny
sereuquMAITITaAl  mmdnpaaneaenf  AnzunnemsadAITNE LA
Trangnunadise fisaia Sag qunzal AneaRudanuIA s ianaaen

snrevans Anende Waszga dndneneand nmiandani Traneneding K
nganiAuunin aaf urzdasuddgurludecdisinng

mwwqmaé’wﬁqﬁﬁmﬂﬁﬁﬁmsmiquaiau‘l%vim]nnuﬁioumﬁﬂumﬂﬁuﬁomho
wesangilon usznedaRuBneAmdlundel

uazgaieiiaanauseunezan Sm-ansn Aoiene unziq NnAuRliindle uas

ndanintianann



sty

| ~uth
UNAALBANIN NG oo e s
UNARLANMBINGE. oo s s ORI,
 RRRNIIHUIENI. et
AIUTYANI N, T SR corereneraens SOOI |
AUYIUN N —- AN 7 7 T— s -

AABBUNANEE........ooovvenvresraarsssrrasreeseesnssstsistsesssssssenssessmecssassenes e reenenBY

ol
UM

2. NIATINBRUBNAN. . erieosecmsiiinnssssssesiess Ny eeersse e 3
3 A0RUNIATUALANIAT ..cco ot 21
A ABANTUNIANI i i 300 N e SO 26
T LT, 110 2 OO oo OO OO DP PR 47
6.8URAYERINANTIANEN i N TR 63
FUIMNTENIBL. oo ceeserie s bbb ettt bam s sas bR s s 66
DYVMIN, ovoovevererone s e ssssses 88 LA RRR R ARt 70

Ve AR T ANUATNNT s 81



1910y

Tty o _ | ‘ Wi

21 M3t uunafinegs Isolated growth hormone AefiCieNCY.........erruuurrsssmsssessnes 13

41 wemmunatedtudauAiSuieulng ussuuuiidnissawnelyansiy
Fosadaeduledindninay Sma l, Hae Il uax Bgli............. SO 34



2.1
22
23
24

2.5

2.6
4.1
4.2
4.3
44
45
5.1
5.2
53
54
55
5.6
57
5.8
5.9
5.10
511
5.12
5.13
5.14

arstygnm

wiin
LEMIAAUNIABYR TN 22 KDa hGH....vcovnees s 4
WAL TUSAINETO NGH...vvervvrrssirsnins .................... PR
W& hGH gene cluster UOZAUU L UTATT AT 17, e "9

uamsumdanzsinseadulnlfindiniz Hind il uas Bam HI
LY growth hOrmone GeNE CIUSEEN........ciiiimmmirinraiimeir i 17

© USAITUINTRS flanking region 1848 GH-1 kax

mnmmu‘lﬂ‘nmﬂwmm‘qw........,...' ............................................................. 18
ugmanq et resBu UM oo o ISV oo 19
M TUOATUROUNATANITNU ... 27
MBS TR DU TAFUUATUTARBULE. ..o 29
wenRuaneduneun1ainEnzI 1AM ILIREU GH-1. e 30
KA RUAMITUABUNATINAIINELEIN PCR PIOGUCL..ovvrvrervevsscrrne e 32
uuuqﬁuam%umumiﬂnmmﬂﬁn point mutation LHAUAUNTAUS...........e. 35
LAMMOLTUMAUEIRTUIN 1900 WAL 1919 DP.vcrvreceerssvrssssessesssrsmeess s 47
uamunLIudauA e (1800, 1919 bp) %Qﬂa‘\’mﬁqu ST 48
LARIUNLTUARUFLE R (1900, 1919 bp) TeGARKIY Hae ... 49
usmunUTUdURBwE (1900, 1919 bp) 1eqnﬁm§w BGI |..covvrrmrenirniserineresenns 50
UAAUOLTUSIUFEUBIUIN 258 DD....occeorseseersconsemneescseessessssssneesenestons 52
uEMUOLTUSUR BT 258 bp Lﬂﬂqnﬁnﬁw FOK Luv ieoevvenirnsecseseesnsrssnsanss 53
uamaneAIRRsaUATITINUA IR INAYRSEY GH-1 ... ....... R e .54
LEAIUOLAUSAUFIEULIUIN 2.6 KD..../orrvvreenre JLEL. laNEL...... 55
LAY dd F 189ATLASITINIATNRALNG. ... e R 56
USAINA dd F TEIATRUATITINLIAGIRALNG (B0)....vrc oo 57
WRMINANINT Sequencing analysis Lﬂﬁ'm.mwa‘f GH#41...oooeccivrirree 59
URMINANIINY sequencing analysis el inaes GH # 41 (58)..oovvreeeernn 60
LEAANNIYN sequencing analysis e ¥ InaueF GH # 47 61

USAINANIINT sequencing analysis Lﬁal'h‘lmm_ﬂf GH # 37 coeeeeerseees e 62



APS
bp
ddF
dNTP
Da
DNA
EDTA
GH
GHD
GHRH
GHIF
hGH
ig (G, A, M, E)
|GFs
IGHD
kb
kDa

M

ml

mRNA
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base pair

dideoxy fingerprinting
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growth hormone

growth hormone deficfency
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human growth hormone |
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